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(<3 NEVENTFUL” was how Wil- 

liam O. Rainne, Jr., pilot 
of the research vehicle Alvin, de- 
scribed a record-making six-hour, 
6,000-foot (one nautical mile) dive 
into the Tongue of the Ocean, a sub- 
marine canyon in the Bahamas. 
The dull news was good news to the 
men at Woods Hole Oceanographic 
Institution, for it meant their new 
deep-diving submarine has passed 
its final test and could begin an in- 
tended program of oceanographic 
research. 

Bathyscaphs have gone deeper 
than Alvin, but unlike the immobile 
bathyscaph, Alvin can alter its rate 
of descent, move forward or back- 
ward and hover at any depth. 





Above: Alvin being readied for its deep 
diving test in the Bahamas, Standing in the 
craft’s sail is Marvin McCamis, one of the 
two crewmen who piloted Alvin on the dive. 
Below: On land, Alvin shows its mechanical 
arm for taking ocean floor samples. 








KEEP PACE WITH SPACE AGE! SEE MANNED MOON SHOTS, SPACE FLIGHTS, CLOSE-UP! o 


<j AMALING SCIENCE BUYS 


.for FUN, STUDY or PROFIT 
et 


Bargain! 3" Astronomical Telescope 


See the stars, moon, phases of 
Venus, planets close up! 60 to 180 
power—famous Mt. Palomer Re- 
flecting type. Unusual Buy! 
Equipped with Equatorial mount; 
finder telescope; hardwood tripod. 
Included FREE: ‘‘STARCHART’’; 
272-page “‘HANDBOOK OF HEAV- 
ENS": “HOW TO USE YOUR TELE- 
SCOPE book. 


Stock No. 85,0S0-AD .$29.95 pstpd. 


414" Reflecting Telescope—up to 255 Power, all-metal 
pedestal mount. 
Stock No. 85,10S—AD.............-$79.50 F.0.8. 


SUPERS 6” REFLECTOR TELESCOPE! 
Inc. electric clock drive, setting circles, equatorial 
mount, pedestal base, 4 eyepieces for up to 576X. 
Stock No. 85,086—AD . eee .-$199.50 F.O.B. 


EXPLORE THE FASCINATING WORLD OF MAGNETISM 


NEW 15 MAGNET SAMPLER KIT 


11 Shapes! Many Compositions! 

Ever ripen tomatoes by mag- 

netism—paint pictures using 

magnet as a brush and iron 

fillings as paint? Surprising 

new ideas and uses for the be- 

wildering forces of magnetism 

are continually discovered. 

Here, in one low-cost kit, you 

can learn and experiment with 

varied materials that obsoleted 

bi Magnetite—the natural mag- 

netic ore. Terrific assortment 

includes ferrites, ceramics, flexible rubber, alnico in 

every shape imaginable up to 20 Ibs. pull. Sizes range 

from 34” x 7/16” x 7/16" to 3” x 3” x 1/32”. Incl.: 

alnico w/handle, U-shaped alnico, three—2_ sided 

ceramic, flexible strip, alnico bar, ceramic, alnico disc 

w/center hole, 2 lg. alnico cyl. sm. alnico cyl, flex. 

sheet, 2 baby alnico bar, 3 pete ee pole pieces 

for sm. ceramic magnets, bar magnet keeper, 2 disc 
magnet keepers, compl. info. and inst, 

Stock No. 70,780-AD...... ....$5.00 Postpaid 


Bargains Galore! Hours of Fun! Only $5 
NEW POPULAR SCIENCE FUN CHEST 


Here are Edmund's 9 top selling 
science toys and curiosities in one 
fascinating, low-cost package. Per- 
fect gift item. Amuse and delight 
young and old for hours on end. 
Educational, too! Teach basic sci- 
ence principles in a wonderful new 
fun way. Incl.: Solar Radiometer - 
spins at 3,000 rpm; Albert the 
Bobbing Bird - runs continously 
on thermal energy; Amazing Sealed 
Mercury Puzzle; Five 2-sided Cer- 
amic Magnets; Big 312” Burning 
Glass in Zip-Lip Poly Bag; Mag- 
netic Doggie and Spinning Ball 
ball spins as dog approaches; Diffraction Grating Rain- 
bow Viewer; PIK-UP Ring (with Edmund TAK); Popular 
booklet, ‘‘Astronomy and You.'' All in die-cut storage 
box with complete_instructions. 
STOCK NO. 70,787-AD .+-$5.00 Ppd. 


Terrific Buy! American Model 
; OPAQUE PROJECTOR 


Projects illustrations up to 3” x 

31/2” and enlarges them to 35” x 

30” if screen is 612" ft. from 

projector; larger pictures if 

. screen is further away. No film 

or negatives needed. Projects 

charts, diagrams, pictures, pho- 

tos, lettering in full color or 

black-and-white. Operates on 115 

volt, A.C. current, 6-ft, extension cord and plug in- 

cluded. Operates on 60 watt bulb, not included. Size 

12”x8"x41/2" wide, Wt. 1 Ib., 2 oz. Plastic case with 
built-in handle. 


Stock No. 70,199-AD.. ...$7.95 Postpaid 


OPAQUE PROJECTOR WITH 
KALEIDOSCOPE ATTACHMENT 


Same set as above, but provides endless additional 
projects with everchanging kaleidoscope patterns, 
STOCK NO. 70,714-AD.............-..$10.00 Ppd. 
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BRAND NEW, INDUSTRIAL SURPLUS 


NICKEL-CADMIUM 
CELLS AND BATTERIES 


BUY OF THE YEAR! 
These hard-to-get, light-weight, 1.2V nickel- 
cadmium cells in rugged nylon cases have 
4-amp. hour capacity. Hundreds of uses for 
hobbyists, amateur photographers, campers, 
model builders, etc. By connecting cells in 
series, you can make battery of any voltage 
in multiples of 1.2V. Excellent for rec! rgeable 
portable lanterms; cycle, scooter, bicycle, and boat 
lights; camp lights; portable fluorescent ultra- 
violet lights; electronic flash units. Model buffs will 
find cells perfect for powering model boats, cars, 
etc. Cells have almost unlimited life, will undergo 
thousands of discharge-charge cycles with practically 
no deterioration. Quick charge—12 hour with proper 
equipment. Minimum maintenance: just add a few 
drops of water each year. Small amount of electrolyte 
used; cell sealed to prevent loss. Delivers almost 
100% of output at below freezing temperatures 
where output is reduced 50% in lead-acid cells, No 
corrosive fumes given off r any stage of re- 
charge, Can’t be damaged by accidental charging in 
reverse (but not recommended). Cell meas. 6” x 2” 
x I" thick. 6l/2 oz. Stud-type terminals .on top 
11" apart, marked for polarity; 6-32 thread, nuts 
and_ lock washers. 
ONE 1.2 VOLT NICKEL-CADMIUM CELL 
Stock No. 40,798-AD ..............$ 3.95 Ppd. 
ONE 6-VOLT NICKEL-CADMIUM BATTERY. 5-cells in 
stainless steel, strap-type casing. Convenient power 
source for Edmund’s war surplus sniperscope (No. 
85,157). 6" x 2” x 4”. Wt. approx. 2 Ibs. 
Stock No. 70,776-AD ...............$15.00 Ppd. 
ONE 7.2-VOLT NICKEL-CADMIUM BATTERY COM- 
PLETE WITH CHARGER KIT. Assemble your own 
portable battery power supply with built-in charger. 
Excellent for portable movie light. Six-cell battery 
in stainless steel, strap-type casing; 12-volt trans- 
former; charger circuit board consisting of rectifier 
and automatic regulating circuit (transistorized) which 
protects against overcharging of battery. Complete 
with wire, switch, line cord, hardware and instruc- 
tions. 6” x 6” x 2". Wt. approx. 2 ‘S. 
Stock No. 70,777-AD .... ...$25.00 Ppd. 


—_—$ ———— 
SOLVE PROBLEMS! TELL FORTUNES! 


NEW WORKING. MODEL! jee 
DIGITAL COMPUTER jj 


ACTUAL MINIATURE VERSION 
OF GIANT ELECTRONIC BRAINS 
Fascinating new see-through model 
computer actually solves problems, 
teaches computer fundamentals. Adds, subtracts, mul- 
tiplies, shifts, complements, carries, memorizes, 
counts, compares, sequences. Attractively colored, rig- 
id plastic parts easily assembled. 12” x 312” x 434". 
Incl. step-by-step assembly diagrams, 32-page instruc- 
tion book covering operation, computer language 
(binary system), programming, problems and 15 ex- 
periments. 
Stock No. 70,683-AD........ 


PLAY GAMES! 


sesecees - $5.98 Ppd. 


‘FISH’ WITH A WAR SURPLUS MAGNET 


Go Treasure Hunting On The Bottom 

Great idea! Fascinating fun_ and 3 

sometimes tremendously profitable! 

Tie a line to our 5-lb, Magnet—drop 

it overboard in bay, river, lake or 

ocean. Troll it along the boftom—your ‘‘treas- 

ure’? haul can be outboard motors, anchors, 

fishing tackle, all kinds of metal valuables. 

5-lb, Magnet is war surplus—Alnico V Type— 

Gov't Cost, $50. Lifts over 125 lbs, on land 

much greater weights under water, Order 

now and try this new sport. 

Stock No. 70,571-AD 5 Ib. Magnet. . .$12.50 Postpaid 
Stock No. 70,570-AD 31/2 Ib. Lifts 40 Ibs. $8.75 Ppd. 
Stock No. 70.572-AD 71/2 Ib. Lifts 150 Ibs. $18.75 *" 
Stock No. 85,152-AD 15 Ib. size, Lifts 350 Tas 


MAIL COUPON for FREE CATALOG “AD” 


' EDMUND SCIENTIFIC CO., 
| Barrington, N. J. 


| Completely New 1966 Edition, 148 
j Pages - Nearly 4000 Bargains 


| Please rush Free Giant Catalog-AD 


! Name 


| Address 


\City ..+++++++-Zone,..State. +++. 


ORDER BY STOCK NUMBER .SEND CHECK OR MONEY ORDER, SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC CO., BARRINGTON, N. J. 
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DIGEST are forwarded to you at your new 
address. Copies will not be forwarded free 
and we cannot replace lost copies. To insure 
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ou May be interested to know 
Y some of the problems of ed- 
iting a science magazine. 

One of them occurs to us as we 
complete the monthly task of 
“making up” this issue. Make-up is 
the term used to describe the com- 
puter-defying job of taking all the 
stories we have and putting them 
together in the appointed categories 
and having them all come out to the 
precise number of pages the printer 
is set up to handle. 





That’s obviously a problem in 
itself. But one that pains us even 
more is the problem of deciding 
what to leave out of the issue. 

We always have much more than 
we can possibly use. And: that’s a 
problem not many magazine editors 
face. For science today makes news 
every day, and every day we must 
recast our plans for the issue we’re 
preparing. Stories of all varieties 
spring from the science news. Some 
are important, others are of special 
interest, others are just wonderfully 
revealing or appealing or amazing. 
But all contribute to the ever- 
changing picture of this world of 
ours and of the universe in which it 
circles, a picture that science helps 
make brighter and more hopeful 
each passing month. 

So some things we just have to 
leave out, painful as it is to do so. 
We hope you like what we leave in 
—and come back for more. 

—TuHE EpIrors 
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Eric Young (right) is that © 
rare species of scientist-to-be © 
who was accepted by Caltech. | 

He’s from Elko, Nevada, and is 
starting his junior year. 

His “option’’ (major) is electrical 
engineering. For the story of 

his unique school, see page 48. 
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SCIENCE THIS MONTH 


THIS MONTH 
THE LATE SCIENCE NEWS 
OBITUARY OF A PLANET—The Astronomy Story: 1 


ses ls ARGUE: WHAT IS THE MOON MADE OF?—The Astronomy 
tory: 


A SCIENTIST TAKES OVER THE AIR FORCE—Personality of the Month .. 
RETARDED CHILDREN: OUT OF THE ATTIC—Inside Psychiatry Today .... 
SPACE SCIENCE ATTACKS THE WATER SHORTAGE—The Space Picture .. 
THE HORMONE THAT PRODUCES QUINTS—The Physiology Story 

THE BRAWL FOR SCIENCE DOLLARS—Report of the Month 

IS IT REALLY EMPHYSEMA?—The Progress of Medicine 

HOW TO MAKE A GIANT TIRE—Inventions, Patents and Processes 

A BETTER WAY TO HOLD THINGS TOGETHER—Inventor of the Month .. 
TIPS AND TRENDS 


SCIENCE PANORAMA 
CAL TECH—CAMPUS FOR GENIUS 
THE COMMON COLD: A HOPEFUL, NEW LOOK 
WHY NOBODY WANTS WOMEN IN SCIENCE 
MONKEYS ON THE MOON 
HYPNOSIS: WHAT IT CAN AND CAN’T DO 
THIS 1S ZERO FORCE 
NEW WAY TO RELIEVE PAIN WITHIN MINUTES 


SCIENCE MISCELLANY 
ALVIN DIVES A MILE 
THE MYSTERY OF EASTER ISLAND—Please Explain 
CAN WE IMPROVE ON NATURE TOO MUCH?—Comment 
PLANTS THAT CURE—Quiz 
LETTERS 
TURNING DAY INTO NIGHT 
3 








SIZZLING VENUS. Lingering hopes that Venus 
might support life received a blow when 
two radio astronomers-one American, one 
Russian-published the results of a sur- 
vey of the planet. Their findings indi- 
cate that the surface of Venus has tem- 
peratures ranging from 675° F. at the equator 
to 300°F. at the poles. The observations 
confirm very high temperature readings 
picked up by the Mariner 2 Venus probe. 
Some scientists had disputed the Mariner 
figures. Balloon-borne telescope obser- 
vations made by Johns Hopkins University 
scientists suggested water vapor and even 
ice existed in Venus' atmosphere. 


INSECTICIDES IN AIR, British scientists 

have found traces of various insecticides 
including DDT and dieldrin in rainwater, 
implying that the atmosphere is now con- 
taminated by them. Air-borne insecticides 

May account for the recent discovery of 
traces of DDT in the fat and liver of 
Antarctic seals and penguins. One British 
scientific committee described the 

situation as "somewhat terrifying." 


U.S. EXPLORES SOVIET SEA. An American 
scientific expedition is exploring the 
little known Kara Sea near Soviet Siberia. 
It is the first Western scientific expe- 
@ition to enter the area since the 1920's. 
The Kara Sea is near Novaya Zemlya, one 

of Russia's atomic test sites and scene 

of the world's only 100-megaton explosion. 
8 Science Digest—October, 1965 
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Sovfoto 


BACK OF THE MOON. The Soviet Union released 
some of the photos of the far side of the 
moon taken in July by the space probe Zond 
3. One of the photographs (above) shows 

one fifth of the far side not previously 
photographed by the Soviets with their 1959 
Lunik probe. These new, clearer photos 
indicate that the far side of the moon is 
quite different from the side visible from 
earth. Most obviously, no large dark areas 
called "marias" are visible on the far side. 
It seems to consist mainly of so-called 
highland areas, full of craters and other 
irregularities. Already the scientific de- 
bate on the meaning of the photographs and 
the reasons for the differences between the 
two sides of the moon has begun. Ewen A. 
Whittaker of the U.of Arizona speculated 
that the gravitational attraction of the 
earth accounted for the marias on the near 
side. Dr. Harold Urey, on the other hand, 
maintained that the marias were caused by 
collisions with huge meteors and that the 
differences between the sides were chance. 
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TROUBLE WITH APOLLO 'CRAWLER.' Tests of 
the huge "crawler-transporter" that is 
designed to move the Saturn 5 moon rocket 
to its launch pad have been suspended be- 
cause of serious trouble with roller bear- 
ings. No one will estimate how long the 
delay on the $6-million, 5.5-million-pound 
vehicle will be, or how much it will cost. 
NASA spokesmen say the crawler's problems 
will not delay the Apollo launch, but 
observers point out that the moon program 
is on a tight schedule and the crawler 

is a vital part of the preparations. 


HIGH-SPEED RAIL TEST. A Johnson Administra- 
tion plan for a three-year program to de- 
velop and test a high-speed railroad system 
is meeting approval in Congress. The test 
will cost an estimated $90 million over a 
three-year period. If approved, the first 
step in the test will be to build about 20 
miles of high-speed track near Trenton, N.J. 


ASTRONAUT RESIGNS. Dr. Duane E. Graveline, 
one of the six scientist-astronavuts chosen 
for the Apollo program, has resigned as an 
astronaut for personal reasons, 


ASTHMA AND CIVIL RIGHTS. The incidence of 
asthma has been rising rapidly among Negroes 
and Puerto Ricans in New York City. For 
instance, there has been a jump from 3 to 
30 percent of emergency room admissions 
for asthma at Harlem Hospital between 

1952 and 1962. Asthma has always been con- 
sidered, at least in part, a psychosomatic 
disease and many specialists believe the 
rise may be due to tensions generated in 
connection with the civil rights movement. 
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BIG UFO FLAP. The summer of 1965 was the 
best season in several years for sighting 
UFO's or flying saucers. Authorities in 
several southwestern states were deluged 
with thousands of reports. There was also 
an unconfirmed story that some of the 
objects were tracked by Air Force radar. 
Air Force spokesmen in Washington denied 
that any of the objects had been tracked 
and stated that a study indicated that 
all the observations were astronomical in 
nature. They may have been the planet 
Jupiter or one of several bright stars. 


QUICK 'MONO' TEST. A simple, inexpensive 
blood test for infectious mononucleosis, 
requiring only two minutes, has been devel- 
oped by Wampole Labs of Stamford, Conn. 

It has been tested by several state health 
departments and medical and hospital labs 
and its accuracy is rated 99 percent. 


HOPE FOR 'BLEEDERS.' A research team at 
Stanford University has found a simple and 
cheap way of concentrating the protein 
substance lacking in the blood of hemophilia 
victims. The protein can control bleeding. 


QUOTE OF THE MONTH: "Many of us feel in- 
stinctive revulsion at the hazards of medd- 
ling with the finely balanced and far-reach- 
ing systems that make an individual what 
he is. Yet I believe it will surely be done 
or attempted. The pathway will be built 
from a combination of altruism, private 
profit and ignorance." -DR. ROLLIN D. 
HOTCHKISS of the Rockefeller Institute 
speaking at a symposium on "The Control 
of Human Heredity and Evolution." 
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ThE ASTRONOMY STORY 


M* is dead. Geologically, but 
not biologically. 

Even before the later, more re- 
vealing photos came in from Marin- 
er 4, speculation had begun. Four 
different detectors on Mariner 4 
had found no Martian magnetic 
field. “If there are any Martian 
men, they do not use compass nee- 
dles,” joked William Pickering, 
director of the Jet Propulsion La- 
boratory. No magnetic field proba- 
bly meant no liquid iron core like 
the earth’s. Circulation in the core, 
it is believed, is the dynamo that 
creates the field. No core, in turn, 
meant that Mars had never melted 
as the earth had and separated into 
layers, with heavy iron sinking to 
the center and the light continental 
rocks floating to the top. Pickering 
reminded newsmen that the red 
color of Mars could be from limon- 
ite, an oxide of iron, if iron were 
distributed uniformly throughout 
the planet instead of concentrated 
in the middle. 





The largest crater, 75 mi. across, and the 
highest elevation, 13,000 ft., are both here. 


If Mars had never melted, the 
line of speculation continued, there 
might not be enough heat today to 
fire volcanoes or push up moun- 
tains. And without a light crust, 
there would be no breaking apart 
into continental islands with ocean 
basins between. 

When the analysis committee saw 
the clear photos that came in later, 
they were “shocked really beyond 
belief,” and the speculation was 
confirmed. The committee saw ‘“a 
densely cratered surface, closely 
comparable to bright upland areas 
of the moon.” Perhaps only Fred 
Whipple, head of the Smithsonian 
Astrophysical Observatory, had 
foreseen that. Last year, he told a 
Mars conference that the planet 
might be extensively scarred with 
meteorite impacts because it was on 
the inner edge of the asteroid belt. 

Seventy craters from 2.5 to 75 
miles in diameter were sighted on 
the photos, which would mean 10,- 
000 on all of Mars. Earth would 
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Whitening may be frost. White spots may 
be peaks. It is late on a winter afternoon. 


look like the moon, too, if it weren’t 
geologically jumping. Volcanoes 
bury craters; mountains push up 
through them; earthquakes shake 
them to pieces; rain, wind, waves 
and plants tear them down. Today 
only 116 meteorite craters remain 
to be seen in the whole world. The 
oldest on Mars may have survived 
two to five billion years, worn down 
only by sand storms. 

A geologically dead Mars is less 
likely a biologically alive one. The 
earth’s magnetic field traps deadly 
radiation from the sun and space in 
the Van Allen belts. Under our 
magnetic shield, we also have a 
thick, protective atmosphere. Mars 
turned out to have one only one to 
two per cent of ours. As a result, 
radiation at the surface of Mars is 
about 50 times greater than here, 
although ‘“‘not a frightening value,” 
to James Van Allen. 

The lack of signs of dried up 
oceans was more serious. Many 
theories about life on Mars assume 
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that up to the point when life was - 
born in the oceans, Mars and Earth 
developed alike. As Mars lost its 
oceans and most of its atmosphere, 
life simply adapted to the new 
conditions. 

The analysis committee cautious- 
ly stated that “the Mariner photos 
neither demonstrate nor preclude 
the possible existence of life on 
Mars.” 

The public interpretation, how- 
ever, was too gloomy for Nobel 
prize winner Joshua Lederberg, 
professor of genetics at the Stan- 
ford U. School of Medicine. “T 
doubt that Mars has ever had ex- 
tensive oceans,” he wrote in a re- 
buttal to The New York Times. 
“More likely almost all of its water 
has been frozen for most of its 
history.” The photos do show 
“bright patches on some craters 
suggesting frost.” Whether there is 
underground ice or only frost, “we 
have the likelihood of scattered 
oases with local conditions far more 
congenial to life than the average 
for the planet.” 

Sanford Siegel, who pits earth 
life against Martian atmospheres at 
the Union Carbide Research Insti- 
tute, toned down his earlier predic- 
tions (see Science Digest, July ’65). 
He now talks of micro-like forms 
reached in a possible brief, early 
atmospheric and oceanic stage. 
Thus he thinks it is still ‘“reasona- 
ble” to expect life on Mars. In fact, 
his first reaction to the photos was, 
“What a fascinating and weird 
place for life to evolve.” 

—Bruce H. Frisch 
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It’s lava foam. 


Gerard Kuiper is sure lava flows foamed 
in the moon’s vacuum. “If you walked on 
the moon it would be like crunchy snow.” 





It’s firm. 


Eugene Shoemaker wouldn't be afraid to 
step out of a moonship. Debris layer 
is thin; most got knocked clear off. 


by Bruce H. Frisch 


FTER three perfect Ranger 
l \ shots that sent back 17,259 
pictures of the moon, scientists still 


cannot agree on what the surface is 


like. 

Will astronauts step out onto a 
firm rock foam or sink over their 
heads in soft dust? 

A rosy glow surrounded the first 
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i Tht 4 e a en 4 y 
cientists argue: 





It’s dust. 


Thomas Gold says he is daring, but not 
daring enough to fand on the moon. The 
thick dust would cling like Spanish moss. 





It’s sinking. 


Harold Urey is “scared” that a top 50- to 
60-foot layer of finely divided material 


is sinking into underground crevasses. 
interpretations given to newsmen 
by two members of the analysis 
panel a few hours after the first 
photographs, taken by Ranger 7, 
reached Earth. Dr. Gerard B. 
Kuiper and Dr. Eugene Shoemaker 
had been chiefly responsible for 
advising Apollo planners on what 
the moon is made of. They were 
happy to tell newsmen that their 
original judgment was confirmed by 
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the photos. There were no “totally 
unforeseen problems,” said Kuiper. 
Shoemaker said he wouldn’t hesi- 
tate to step out of a landing craft 
onto the moon. 

President Johnson was delighted. 
As a senator and as vice-president, 
he had shaped the space program in 
large part. In the rush to reach the 
moon by 1970, landing vehicles 
were designed before we knew what 
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If other areas should prove too forbidding, we could land on the top of a crater rim. 
Ranger 9 found that of crater Alphonsus surprisingly free of the pits that dot the floor. 





ral 


they had to land on. At a White 
House briefing the day after the 
press conference, space officials 
assured the President that 99 per- 
cent of the dark, dry Sea of Clouds, 
where Ranger 7 had landed, was 
suitable for a landing. The photos 
indicated that there could be no 
deep layer of dust predicted by 
some scientists, the officials said. 
Exactly what President Johnson 








wanted to hear them say. 

But a third member of the analy- 
sis panel had not been at the press 
conference. In the weeks following, 
Dr. Harold Urey, Nobel prize win- 
mer in chemistry, and professor at 
large at the U. of California, let it 
be known that he disagreed with 
Kuiper and Shoemaker. “You can- 
not tell what the:surface material is 
from pictures,” he said. Although 
he had not gone to the press confer- 
ence, NASA had known his opinion, 
he said. 

One month after the Ranger 7 
shot, Kuiper and Shoemaker were 
confronted at an international as- 
tronomy conference by cosmologist 
Dr. Thomas Gold of Cornell U. He 
saw no reason to revise his theory 
that the lunar seas were deep in 
dust, he said. The battle lines were 
drawn. Two Ranger shots later, the 
four men have not budged an inch. 

How can they be so far apart 
when they are all looking at the 
same pictures? Gold put his finger 
on the reason: ‘The Ranger pic- 
tures are like a mirror. Each experi- 
menter holds them up and sees his 
own theories reflected in them.” 
There are perhaps four principal 
theories of how the moon’s surface 
was formed. These four men have 
authored three. 

Kuiper, director of the Lunar 
and Planetary Laboratory at the U. 
of Arizona, believes that in the first 
100 million years of the moon’s 
estimated 4.5 billion years’ exis- 
tence, there were enough radioac- 
tive elements in the moon to melt it 
completely. A thin crust formed 
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which was bombarded with meteor- 
ites. The largest broke through the 
crust, and lava gushed up into the | 
immense craters to form the dark, 
smooth lowlands called maria or 
seas. 


Volcanic domes 


Thus, when Kuiper looked at the 
Ranger photos, it was no surprise 
that he saw “plenty of evidence of 
volcanism”—central peaks in some 
craters, and some peaks with their 
own craters; low domes, which he 
compared to shield volcanoes in 
Hawaii, and some domes with col- 
lapsed roofs, which he compared 
with calderas or collapsed volcanic 
cones found on earth. 

“The maria are lava flows,” he 
went on. In the Sea of Clouds he 
identified seven lava flows 60 to 600 
feet thick. When the lava broke 
through the surface into a vacuum, 
the top 30 feet frothed. A rain of 
small particles including cosmic 
dust “sand-blasted” the surface, 
but did not accumulate on top. 
Thus, Kuiper said, ‘““The moon has 
no cover of cosmic dust even one 
millimeter thick.” Nor is there any 
“noticeable cover of debris from 
lunar impacts or explosion,” except 
from those close by. 

Sand-blasting, he went on, erod- 
ed the lava face into the smooth 
contours seen in the photos, leaving 
a weakened “sharp, brittle” layer 
one or two inches thick. “I am 
willing to bet that if you walked on 
the moon it would be like crunchy 
snow,” he told Congress. 
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One of the most startling new 
sights revealed by the Ranger 8 
photos of the Sea of Tranquillity 
were 100- to 1000-foot-diameter 
depressions or dimples without the 
raised rims of craters. These may 
be where an underlying layer of 
froth collapsed, Kuiper suggests, or 
have other volcanic origins. Liquid 
lava may have drained away, or 
trapped gas escaped or cooling rock 
contracted. 

As far as Apollo is concerned, 
Kuiper’s two most important con- 
clusions are that “there is not a 
ghost of a chance of a thick dust 
layer,” and that his lava froth may 
support a ton per square foot. 

Almost as different as possible 
from Kuiper’s interpretation is that 
of Thomas Gold. Born in Austria, 


educated at Cambridge, now at 
Cornell, he is best known for his 
part in developing the steady-state 
theory of the universe. Gold be- 
lieved that the large craters making 
up the seas of the moon were origi- 
nally dry and had filled with dust 
nicked from the moon by constant 
impacts. In places, the dust may 
reach depths of up to 2.5 miles, he 
has estimated. To get dust many 
miles from the highlands down 
gentle slopes to the lowlands, he 
calls on a peculiar mechanism. As a 
result of ultraviolet and other solar 
radiation from which the atmos- 
phere protects Earth, the surface of 
the moon becomes electrically 
charged. The repulsion floats dust 
to the seas. 

The dust is soft on top and firm 


Dimples, apparently sunken areas without rims, may account for 90 percent of the 


craters on Alphonsus’ floor. And 3,300-foot-high peak has no visible volcano-like crater. 


Everyone wanted to believe the best. 
Mooncraft design remains unchanged. 


below where vacuum welding joins 
the particles into a ‘“fairy-castle” 
structure. 

With this mental picture already 
formed, Gold looked at the same 
Ranger photos Kuiper had and 
found, “There is nothing that could 
be regarded as lava flow.” In fact, 
he noted, close-up details were 
largely soft and rounded; there 
were no rock outcrops, and craters 
revealed ‘“‘no hint of any transition 
to a different material below.” He 
stuck to his theory of deep dust in 
the seas. 

If the dust is electrically charged, 
he said, an astronaut venturing out 
of his mooncraft will be coated with 
long, beard-like strands of dust like 
Spanish moss. Attempts to brush 
them off will only make matters 
worse. When he returns to his ship, 
the dust will ruin electronic gear. 

What is worse, Gold warns that 
the soft dust may endanger the 
landing itself. “If I were at the 
controls of an Apollo vehicle tomor- 
row and I were hovering over the 
lunar surface, I would not be will- 
ing to set it down—and I am a 
daring man in other things—for 
fear that it would sink too much.” 

Urey’s theories fit somewhere 
between Kuiper’s and Gold’s. Like 
Kuiper, he believes there is lava in 
the seas. Like Gold, he thinks there 
is dust there. 

Urey differs from Kuiper in 
believing that the moon has never 
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melted. Therefore, lava could not 
have sprung from below. Instead, 
portions of the large, relatively 
slow-moving solar-orbiting bodies 
that gouged out the seas partially 
melted on impact. At the same time 
a cloud of dust and gases rose from 
the collision. The gases fell as rain, 
washing the dust off the mountains 
to the seas. 

“The moon’s surface was fash- 
ioned mostly by collision,” he wrote 
before the Ranger shots, but “some 
small formations were caused by 
volcanic processes.” 


“Fairy castle” topping 


Urey’s views after he saw the 
Ranger photos followed suit. He 





noted some mild volcanic activity, © 


and spoke of the seas as lava flows. 
Yet he also pointed out that the low 
thermal conductivity of the outer 
surface as measured from Earth 
indicated the possibility that Gold’s 
soft, spongy “fairy-castle” topping 
extends “to some depth.” 

Although he also used Kuiper’s 
term, “crunchy snow,” on occasion, 
the appearance of dimple craters in 
Ranger 8 and 9 photos pushed him 
toward a vision of a deep covering 
of finely divided material over the 
seas. The dimple craters are 50 to 
60 feet deep, Urey estimated, and 
may mark the depth of the materi- 
al. The dimples may be caused by 
the finely divided material “slump- 
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ing” into voids or underground 
crevasses. 

In April, an international group 
of astronomers met in Greenbelt, 


Maryland, to discuss the lunar 
surface. After Gold recited the tale 
of himself at the controls of a hov- 
ering spacecraft, Urey agreed: 
“The Ranger’s 9 pictures scared me 
more than anything. There is all 
sorts of evidence that some of these 
craters are sinking.” 

“Not everybody is scared,” shot 
back Shoemaker. “Landing is just 
not a problem. They are talking 
about dangers in the mission that 
just aren’t significant in relation to 
other engineering dangers involved 
in making the flight—rendezvous 
and any number of things.” 

Shoemaker, a geologist with the 
U. S. Geological Survey, is different 
from the others. He doesn’t have a 
famous theory to protect. To his 
eyes, as Ranger 7 plunged closer to 
the moon, “instead of growing 
rougher,” as he had expected, “the 
surface began to smooth out... . 
Probably the 10- and 6- and 2-foot 
craters I had expected had in fact 
been made, and in about the num- 
bers I had anticipated. But they 
had been erased by the enormous 
rain of minute missiles, which I had 
not anticipated.” The missiles, he 
figures, are micro-meteorites and 
particles from comet tails. Most of 
them probably weigh about a mil- 
lionth of a millionth of a gram. 
They are fast-moving, so knock 
pieces off the moon. The USAF 
Cambridge Research Laboratories, 
Bedford, Mass., calculates the 
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moon may lose weight at the rate of 
up to 600 tons a day. 

Fifty feet may have been chipped 
off the face of the moon, Shoemaker 
estimates, removing old craters up 
to 500 feet across. Only small cra- 
ters that are recent remain. Little 
debris stays on the moon. “I’d now 
figure it to average less than a foot 
thick, to be fairly firm, and to pre- 
sent no problem for spacecraft or 
astronaut.” 


Ice flows 


Other scientists besides the big 
four have added to the overflowing 
stock of interpretations. Dr. Don- 
ald A. MacRae of the U. of To- 
ronto says the seas are ice flows. 
The moon is coalesced of fragments 
resembling comet nuclei, which are 
mostly ice. Domes on the moon 
may be pingos, an Eskimo word for 
conical hills lifted by swelling ice. 
When the ice melts, the center 
collapses. A fluffy residue left be- 
hind by the melting ice becomes 
compact 15 to 30 feet down. 

Dr. John O’Keefe of NASA’s 
Goddard Spaceflight Center thinks 
the seas are ash flow. 

None of these explanations satis- 
fy Dr. Thomas Gehrels, an asso- 
ciate of Kuiper at the U. of Arizo- 
na. He describes the moon as 
smooth as a ping-pong ball, but 
with a thin cloud of dust suspended 
a fraction of an inch above it by an 
electric charge. 

As if the picture weren’t confused 
enough, NASA sent collections of 
the Ranger photos to astronomers 
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around the world to get more reac- 
tions. 

-The most important point for the 
Apollo landing, of course, is how 
much weight the lunar surface can 
bear. Although always ready to 
offer an opinion, each of the big 
four has constantly hedged it with 
statements like Shoemaker’s that 
we can’t really tell “without putting 
something down on the lunar sur- 
face and patting it.” 

Around early October, or at least 
by the end of the year, NASA in- 
tends to send the first Surveyor to 
do just that. However, the first four 
are intended mainly to send back 
engineering data on how they are 
working. If they reach the moon, it 
will be an extra bit of luck. 

Ranger photos have not changed 
Surveyor design at all. It is based 
on a model of the moon surface 
chosen in 1963 before the first 
Ranger. The model “is the best fit 
to a range of theories,” says Ben 
Milwitzky, Surveyor project man- 





ager. The range includes hard rock 
at one end and, at the other end, 
material that has no strength at the 
surface, can support ten pounds per 
square inch one foot down, 20 
pounds per square inch two feet 
down and so forth. The range 
doesn’t cover Gold’s dust theory. 
With the softest assumed material 
Surveyor will sink a half inch. 

The three spidery legs, with what 
look like saucers on the ends, will 
be rigged to measure the forces on 
them and how quickly Surveyor 
stops. A television camera will 
swing down to see what the feet 
have done to the surface. 

For getting a deeper understand- 
ing of the moon, Urey has said, a 
few automatons won’t do. Only men 
standing on the moon can grasp the 
significance of its many and com- 
plex phenomena. In June, six scien- 
tists were chosen to make field trips 
there. But judging from Ranger 
experience, six different scientists 
could mean six different stories. 


C0o~T 


1,200 lbs. of heart for research 


ae HREE frozen whale hearts, weighing 1,200 pounds, have arrived in ‘Chicago 
from Oslo, Norway. They were donated to an Abbott Laboratories research 
project by a Norwegian whaling fleet operator, Jorgen Jahre. 

Researchers needed about 160 pounds from three species to study the cell 
structure of a protein, cytochrome c. It appears that cytochrome c is a central 
link in a system that produces body energy through rapid metabolism of food. 
Abbott is trying to discover the mechanism of the system. Cytochromes c of man, 
monkey, horse, turtle, kangaroo, sheep, chicken, duck, rattlesnake, tuna and screw 
worm fly have been analyzed already. The whales were captured in the Antarctic 
Ocean by a factory ship. The Jahres are noted for contributions to medical re- 
search. Jahre reportedly felt the donation was minor: “They only asked for three 
—it was really nothing.” 
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PERSONALITY 
OF THE MONTH 





A seientist takes over the Air Force 





HE man who will take over the 
job of Air Force Secretary this 
month is unique in two ways. At 
38, he is the youngest man ever to 
hold the office. Second, and more 
significant, he has a Ph.D. in phys- 
ics, whereas most service secretar- 
ies are businessmen or lawyers. 
But Dr. Harold Brown (above) 
is no raw university recruit to gov- 
ernment service. He has had a long 
association with the Defense De- 
partment. Before being appointed 
Air Force Secretary by President 
Johnson he had served as Director 
of Defense Research and Engineer- 
ing since 1961. In this position Dr. 
Brown was chief adviser to Secre- 
tary of Defense Robert S. McNa- 
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mara on many technical subjects. 

According to the journal Science, 
“The chief significance of the ap- 
pointment appears to be the placing 
of a technically trained man who is 
closely identified with Secretary Mc- 
Namara’s policies in the top opera- 
tional civilian job in the Air Force. 

“Brown’s office figured in the 
decision to clip the wings of the B- 
70 program, cancel development of 
the Skybolt missile, and scrap the 
Dyna-Soar project air-space plane 
and other acts which brought no 
joy to the Air Force.” 

He was born in New York City, 
Sept. 19, 1927, and was educated in 
the city’s public schools and at 
Columbia University, where he 
received his Ph.D. in 1949. 

After spending a year in post- 
doctoral research at Columbia, he 
joined the University of California 
Radiation Laboratory at Berkeley. 

In 1952, when the Livermore site 
of the Radiation Laboratory was 
established, he became a staff mem- 
ber there. By 1960, Dr. Brown was 
appointed director of the Livermore 
Lab. 

Since 1956, he has served as a 
high-level technical advisor for the 
Department of Defense in a variety 
of capacities. He was appointed to 
the President’s Science Advisory 
Committee in 1961. 

The theme of his public career has 
been: ‘Science before politics.” 
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INSIDE PSYCHIATRY TODAY 
Retarded children: 
out of the attic 


by Flora Rheta Schreiber 
and Melvin Herman 


HEN President John F. Ken- 
nedy signed the Child Health 
and Mental Retardation Amend- 
ment on October 24, 1963, he did so 
with these words: “We can say with 
some assurance that, although chil- 
dren may be the victims of fate, they 
will not be the victims of neglect.” 
Until the last decade neglect had 
been severe. We know of a mentally 
retarded child in Knoxville, Tenn., 
who grew to manhood in an attic. 
His parents did not want to show 
him to the neighbors. Other retarded 
children, erroneously labelled “in- 
sane,” have been relegated to the 
back wards of state mental hospitals 
for their lifetimes. 

Today, however, there is almost 
universal recognition that the re- 
tarded person deserves a good life. 
Every state now makes some pro- 
vision for the education of retarded 
children (although the number of 
special classes is still inadequate). 
Important educational techniques, 
such as programmed learning which 
involves the use of visual aids, 
teaching machines and the like, have 
been specially adapted for the train- 
ing of the retarded. The University 
of Chicago has developed a “task 
force” of faculty members, students 
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and neighborhood residents who 
go into the culturally deprived area 
surrounding the University, where 
the number of mentally retarded is 
above the national average, and in- 
itiate enrichment programs at the 
nursery school and kindergarten 
level. At the Devereux Schools in 
Pennsylvania, Texas and California, 
programmed learning through teach- 
ing machines has been part of the 
curriculum for several years. 

There is also considerable re- 
search. In one project, 50,000 preg- 
nant women in 15 medical centers 


President John F. Kennedy supported care 
for the mentally retarded and signed the 
Child Health and Mental Retardation bill. 

National Assn. for Retarded Children 
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are being studied. In addition, there 
are studies of genetics, of techniques 
for immunization against damage- 
causing agents, and even of parent- 
deprived newborn monkeys. Since 
the founding of the Joseph P. Ken- 
nedy, Jr. Foundation in 1946, 14 
institutions for the care and treat- 
ment of mentally retarded children 
have been established. Eunice Ken- 
nedy Shriver, the executive vice- 
president of the Kennedy Founda- 
tion, conducts her own annu- 
al camp for the mentally retarded, 
as does the Devereux Foundation. 
Other camps, such as Camp Kenton 
in Middleburg, Va., are springing up. 

Congressional legislation, legisla- 
tion within the states, a Presidential 
Commission, the support of junior 
chambers of commerce, all con- 
tribute to the awakening. For the 
first time the mentally retarded are 
finding their way into federal gov- 
ernment employment. 

The emphasis, as expressed by 
Dr. Gerald R. Clark, medical direc- 
tor of the Elwyn School in Media, 
Pa., is to help the retarded to lead 
constructive lives within the frame- 
work of society. “The old philoso- 
phy,” Dr. Clark told us, “that the 
mentally retarded had to be pro- 
tected from society and society from 
them no longer holds.” 

Society today assumes the respon- 
sibility of helping the six million 
Americans or about 3 percent of the 
population that, by having IQ’s 
below 70, are classified as retarded. 
The IQ is not used as a diagnosis 
but has proven to be a useful mea- 
surement in discussing retardation. 
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The 126,000 mentally retarded 
babies born in the United States 
each year now have better prospects 
of living reasonably good lives. In 
the last five or six years there have 
been many more classes for the edu- 
cable (IQ’s 50 to 75), and the train- 
able retarded (IQ’s 25 to 50). 
Through these classes, the educa- 
ble have become _ occupationally 
useful in the community. 


Degree of retardation 


In planning for the retarded it is 
essential to differentiate between 
those who are retarded through dis- 
ease and inherited disorders and 
those who are affected through poor 
living conditions and parental de- 
privation. It is important to dis- 
tinguish, too, among the various 
degrees of retardation, whether it is 
severe, moderate or mild. 

The success of any plan for the 
retarded depends upon ending the 
myths of the issue. One such myth 
is that mental retardation is an 
emotional disturbance which clearly 
it is not. The truth is that, despite 
intellectual deficiency, some of the 
retarded, if properly stimulated, can 
grow into adults who can work, 
marry, and develop good family 
and social relationships on their own 
level. 

Physicians and social agencies 
must help the retarded child’s fam- 
ily to meet the inevitable emotional 
crises engendered by the child’s con- 
dition. Happily, the family physi- 
cian has developed new know-how. 
For the first time in history, ac- 
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Rebuffs, school and poor health 
are crises for the retarded child. 


cording to the American Medical 
Association, the family physician 
has the necessary resources to meet 
the problem. His alertness may per- 
mit identification of the retarded 
child years before it would other- 
wise be made. This makes possible 
the beginning of therapy that may 
modify or reverse the course of the 
disorder. For, in an increasing num- 
ber of instances, detection and di- 
agnosis of an underlying biological 
abnormality can lead to the pre- 
vention of brain disease and conse- 
quent retardation. Such therapy is 
particularly helpful in cases of 
socio-cultural retardation which 
springs from environmental rather 
than genetic or chemical causes. En- 
richment of environment begun 
early enough may save some chil- 
dren from a lifetime handicap. 

Parents require the help of pro- 
fessionals in weathering the crises 
they are bound to face. After 
learning of her child’s retardation, 
one mother attempted suicide. When 
her attempt failed she realized, 
through the help of wise counselors, 
that her child needed her. She not 
only kept her child at home where 
she gave him devoted care but she 
also lead in forming an association 
of parents of retarded children. 
Moreover, by successful lobbying in 
her state, Tennessee, for enlightened 
legislation for the retarded, she was 
effective in helping other children 
like her own. 
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Later crises include the decision 
to send the child to school, meeting 
the rebuffs the child sustains from 
neighborhood children as well as 
his own brothers and sisters. Ordi- 
nary family crises, such as acute 
illness, the father’s change of job, 
moving, the birth of other children, 
assume larger proportions because 
of the presence of the retarded 
child. 


Special problems 


The retarded child presents spe- 
cial problems not directly related 
to his mental insufficiency. Even 
though, as we have stated, retarda- 
tion does not initially grow out 
of an emotional disturbance, emo- 
tional problems do _ frequently 
emerge later because of the pres- 
sures the child encounters. The re- 
sult of these pressures may be tem- 
per tantrums, rebelliousness, the 
acting-out of anti-social behavior 
and feelings of defeat and inferiori- 
ty that lead him to withdraw more 
or less completely. These handi- 
caps are multiplied by distorted pat- 
terns of maternal care. The mother 
may over-protect or reject the child. 

The health of the retarded is 
likely to be poorer than that of the 





Miss Schreiber is an award-winning 
writer on psychiatry; Herman, the Ex- 
ecutive Secretary of the National Asso- 
ciation of Private Psychiatric Hospitals. 
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total population. Three out of every 
four retarded persons have signifi- 
cant medical problems. They also 
suffer from physical handicaps in 
speech, gait, vision (even though 
some have remarkably acute vision 
and hearing). 

As the child grows older, prob- 
lems of adolescence, his choice of 
work, his separation from home and 
his marriage loom larger than in 
ordinary circumstances. 

Adolescence, a period of trial for 
the normal, is an even greater trial 
for the retarded. The tensions may 
become so great that anti-social 
behavior occurs at this period. 
There is no truth, however, in the 
widespread myth that the retarded 
become criminals. The IQ’s of 
criminals have been shown to be the 
same as that of the general popula- 
tion. 


Lack of judgment 


Sexual problems at adolescence 
are common among the mildly re- 
tarded but not among the moderate- 
ly and severely defective who have 
very limited sexual drives. The 
mildly retarded have normal sexual 
drives with which they may be un- 
able to cope because of their lack 
of judgment and control. 

There are, however, great indi- 
vidual differences. While some of 
the retarded require lifelong pro- 
tective care, others achieve a strik- 
ing degree of independence and hold 
jobs. Some actually slip into the 
general population without needing 
special medical attention. 
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Why Do 
You Read 
So Slowly? 


A noted publisher in Chicago 
reports there is a simple tech- 
nique of rapid reading which 
should enable you to double 
your reading speed and yet 
retain much more. Most peo- 
ple do not realize how much 
they could increase their 
pleasure, success and income 
by reading faster and more 
accurately. 

According to this pub- 
lisher, anyone, regardless of 
his present reading skill, can 
use this simple technique to 
improve his reading ability 
to a remarkable degree. 
Whether reading stories, 
books, technical matter, it 
becomes possible to read sen- 
tences at a glance an entire 
pages in seconds with this 
method. 

To acquaint the readers of 
this newspaper with the 
easy-to-follow rules for de- 
veloping rapid reading skill, 
the company has printed full 
details of its interesting self- 
training method in a new 
book, “Advendures in Read- 
ing Improvement” mailed 
free to anyone who requests 
it. No obligation. Simply 
send your request to: Read- 
ing, 835 Diversey Parkway, 
Dept. C787, Chicago, Illinois 
60614. A postcard will do. 
Please include your zip code. 
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Many of the differences in adap- 
tation stem from the causes and de- 
gree of retardation. Causes are 
neither simple or easily isolated. 
Even though over 200 causes of 
retardation have been identified, 
physicians can actually assign the 
cause in only about one-fourth of the 
cases. In most instances, doctors 
can define retardation only in terms 
of functional characteristics, the 
lack of intellectual ability: and of 
social adaptation. 


Some can be “cured” 


When the retardation is the re- 
sult of a poor environment and 
failure of the mother and father to 
stimulate the child, the child can be 
“cured” in the sense that his IQ 
can be raised. Dr. James McHunt 
estimates that experiences in the 
first two or three years of life can 
raise or lower the IQ of some chil- 
dren by as much as 30 points. For 
children whose defect is due to in- 
herited or congenital causes, the 
handicap must remain continuous 
from birth or early childhood until 
death. But even these children can 
live happy lives. 

The differences in adaptation are 
the result of the care the child re- 
ceives. Good care—the fulfillment 
of a child’s potentiality, limited 
though it is—depends upon taking 
advantage of the surprising indi- 
vidual strengths that some retarded 
children display, notably: remark- 
ably acute vision, hearing and tactile 
sensation, as well as relatively good 
memories which make it possible 
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for them to learn with repetition. 
We must caution, however, that 
too many children have been false- 
ly classified as mentally retarded. 
A child may appear retarded be- 
cause he is suffering from defective 
hearing or vision, cerebral palsy, a 
language or emotional disorder, de- 
layed speech or a chronic illness. 


Nonspeaking children 


The notion that the nonspeaking 
child is mentally deficient is wide- 
spread. The mentally deficient have 
long been classified in terms of the 
language they use. Those who use 
simple sentences have been called 
simpletons; those who use simple 
words, fools; and those who use 
only simple sounds, idiots. 

Tragically, some _ nonspeaking 
children somehow have been com- 
mitted to institutions for the men- 
tally deficient. Fortunately, how- 
ever, reliable institutions for the 
mentally deficient test children be- 
fore accepting them. 

Much is known about mental re- 
tardation, but much remains to be 
discovered. As research progresses 
and filters into community action, 
it is important to recognize that 
prevention is the greatest “cure” for 
retardation. Children who have be- 
come retarded because of mentally 
ill, depressed or otherwise rejecting 
mothers, can join the ranks of the 
normal. The psychologically dis- 
turbed mother may be so disorga- 
nized as to give her child only am- 
biguous stimulation. Her verbal 
signals may contradict the physical 
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messages she conveys. For example, 
she may handle the child roughly 
while declaring how much she loves 
him. The ambiguity of these mes- 
sages may render the child unable 
to apprehend, evaluate or respond 
appropriately to his social environ- 
ment. Children who suffer these 
varying deprivations may appear 
apathetic, unresponsive and func- 
tionally retarded. Removal of the 
causes can restore the youngsters to 
normal lives. 

There is further prevention in the 
care of pregnant women. More than 
200 diseases and infections attack- 
ing pregnant women carry a partial 
responsibility for mental retarda- 
tion. Some of them can be pre- 


vented—German measles during 
pregnancy, RH blood incompatibil- 
ity, and blood poisoning. 


The cost 


The mentally retarded are being 
restored to humanity. To accelerate 
the process, it is important to note 
that it costs the government an 
average of $50,000 to care for each 
retarded person placed in a govern- 
ment supported institution. The 
parents must discover what public 
and private day schools are avail- 
able in their areas. When short- 
ages exist, local schools should be 
encouraged to notify community 
and civic leaders. 
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ThE OPACE PICTURE 


Space science attacks 
the water shortage 


ASA long has been interested in system envisioned for space capsules 
PN chae waste water into drink- embarked on long journeys. But 
able water. A successful method NASA research may have a more 
could be used in a closed ecological immediate earthbound application. 








Above: Technician studies the interaction of heat and light on algae as part of re- 
search on the tiny water plant that helps remove impurities in water. Below: Algae 
growing in a test pond at Lancaster, Calif., is skimmed off and turned into poultry 
feed. This byproduct may make the reclamation system economically competitive. 
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Technicians check out the Saturn booster designed to hoist the Pegasus C satellite 
into orbit. A feature of the Pegasus C shot is to test the long-range possibility of 
returning meteoroid punctured metal samples from the satellite’s huge “wings” to Earth. 


Astronauts Gordon Cooper and Charles Conrad, Jr., crew for the Gemini 5 mission, 
demonstrate the operation of a full scale mock-up of the Rendezvous Evaluation Pod 
planned for use on their mission to develop techniques for later rendezvous missions. 
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ThE PRYGIOLOGY oTORY 





The hormone 
that produces quints 


IRSsT, signs of sterility, then 

hope raised by a new hormone, 
then a high chance of twins, trip- 
lets, quadruplets or quintuplets. 
This is the sequence of events for 
approximately half of the women 
treated with an experimental anti- 
sterility hormone, Pergonal. 

A Swedish woman and a New 
Zealander both gave birth to quin- 
tuplets in July after receiving the 
hormone. And a flurry of triplets 
and quadruplets last fall were attri- 
buted to the drug. 

Naturally-occurring multiple 


births are rare enough to be calcu- - 


lated in powers of 80. This means 
that twins are born about every 80 
births, triplets every 6,400 births, 
quadruplets every 512,000 and 
quintuplets every 40,960,000 
births. These figures are the square, 
cube and fourth power of 80. 

The mortality risk is much high- 
er with multiple births than with a 
single birth. For example, four of 
the Swedish quints died the day of 
birth and the remaining child was 
in serious condition for two weeks. 
They were 11 weeks premature. 
However, in New Zealand, Mrs. W. 
W. Lawson was delivered of four 
girls and a boy, seven weeks prema- 
ture, “in perfect health” according 
to hospital doctors in Auckland. All 
of her quints weighed between four 
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pounds, three ounces and three 
pounds, three ounces. 

Experience with the drug in the 
United States, Europe and England 
indicates that multiple births occur 
in about half of the women treated. 
However, only a small percentage 
of infertile women may be treated 
with the hormone. It is used only 
where infertility results from an 
inability to produce mature eggs, a 
disorder responsible for five to ten 
percent of infertile women. 

The drug Pergonal consists pri- 
marily of a  follicle-stimulating 
hormone (FHS). The hormone is 
manufactured by the pituitary 
gland and affects the ovaries. It 
stimulates the development of ma-° 
ture ova, or eggs. In fertility treat- 
ments, the hormone is_ injected 
daily for 10 days or so until the 
physician estimates that a “critical 
period” in the ova maturation has 
been reached. Then another hor- 
mone, human chorionic gonadotro- 
phin (HCG) is injected. It causes 
the follicles of the ovary to rupture 
and release the egg, which can then 
be fertilized. Another part of the 
gonadotrophin prepares the womb 
for implantation of the fertilized 
egg. 

The desired dosage will cause the 
release of one mature egg and a 
single birth will follow.. Apparent- 
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Quintuplets of Mrs. W. W. Lawson of New Zealand were vigorous and large at birth. 
The fertility hormone she took is available in the U.S. on a research basis only. 


ly, too much FSH can cause several 
eggs to mature simultaneously. 
Each egg, in that case, is ready to 
be fertilized and grow into a baby. 
Dosage is not only critical but 
varies with the patient. However, 
after the births of the quints, two 
British doctors, Arthur Crooke and 
William Butts, reported they had 
perfected a “right dose” technique. 
Twenty of their 22 patients had or 
will have babies. There have been 
two sets of twins, but Dr. Crooke 
said they came early in the re- 
search. 

More than 100 women in this 
country are being tested with the 
preparation. A fertility clinic 
spokesman of Columbia-Presbyteri- 
an Medical Center says that 15 of 
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20 women treated with Pergonal 
became pregnant one or more times. 
Among the offspring of the 12 wom- 
en who gave birth to live babies, 
there were four sets of twins and 
one set of quadruplets. 

Dr. John MacLeod, an anatomy 
professor of Cornell University 
Medical College, says that a poten- 
tial danger of the hormone is the 
cysts that sometimes occur on the 
ovaries after treatment. 

Pergonal is distributed by Cutter 
Laboratories in California and is 
extracted in Italy from the urine of 
menopausal women. A_ kindred 
hormone, with the same clinical 
results, comes from human pitui- 
tary glands, taken at autopsy. The 
latter is used in New Zealand. 
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The brawl for 
science dollars 


by Bruce H. Frisch 
NCLE Sam hands out $15 bil- 
lion a year for science. 

Who gets it, why and for what 
now threatens to degenerate into a 
nasty. brawl for “‘loot.” 

The fight has already been under 
way for two years. 

It started in 1963, when Congress 
cried STOP! to the zooming rise in 
federal support for scientific re- 
search and development funds it 
had been okaying on faith until 
that year. 
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At first, the issues were more or 
less polite: 

Is basic research such as chasing 
elementary particles a_ frivolous 
amusement of scientists? 

Isn’t it more worthwhile to spend 
money on “more useful” applica- 
tions such as new kinds of atomic 
reactors? 

Who should plan national science 
policy—the Administration, Con- 
gress or scientists themselves? 

The fight began to get mean over 
the building of a $280 million 
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atom-smasher. It aroused the same 
lusts as a dam or a highway. 

Today, federally-supported R & 
D is in danger of becoming another 
pork barrel. 

The rise in Federal spending for 
research and development over the 
years has been swift. In 1938, the 
Department of Agriculture account- 
ed for one-third of government R & 
D spending. It took World War II 
to show what a government-science 
team could do. Afterwards, scien- 
tists were anxious for the partner- 
ship to continue. 

The “startling technological 
achievements of World War II” 
seemed to scientists “the rapid 
consumption of a stockpile of basic 
knowledge,” recalls Don K. Price, 
dean of the Harvard Graduate 
School of Public Administration. 
We “could make up for the loss 
only by a large-scale program for 
the support of basic science.” 

The Korean War and Sputnik 
spurred Congress to go along, so 
that by the period 1957 to 1963 the 
federal R & D budget was rising 20 
percent a year. 

Congress awoke when it was 
confronted with a $15 billion outlay 
in 1963. Its first reaction was to call 
a halt. Its second was to loose a 
barrage of probes. 

“Tell us about the duplication, 
waste and extravagance,” began 
Representative Clarence J. Brown, 
(D., Ohio), at the first hearing of 
the Select Committee on Govern- 
ment Research (Elliott Commit- 
tee). 

By the end of the year, scientists 
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at a meeting of the American Asso- 
ciation for the Advancement of 
Science were groaning, according to 
The New York Times, “Science in 
America is in trouble—in trouble 
with the Federal Government, with 
a sizable segment of the general 
public and, to a large extent, with 
itself.” Several scientists said, ‘““The 
party’s over.” 


Opening maneuver 


It was right at this time that the 
bid for expensive new atom-smash- 
ers had begun. The opening maneu- 
ver, as is often the case in new 
projects, was the recommendation 
of a panel convened by the Presi- 
dent’s Science Advisory Committee 
and the Atomic Energy Commission 
(AEC). 

It called for the construction of 
three atom-smashers: a 12.5 billion 
electron-volt (bev), $148 million, 
high-intensity proton accelerator; a 
200-bev, $240 million (later raised 
to $280 million), proton accelera- 
tor, and, for the 1970’s, a 600- to 1,- 
000-bev, $1 billion, proton accelera- 
tor. 

The AEC vetoed the 12.5-bev 
accelerator within months. Mid- 
western Congressmen who had 
hoped for it were dismayed. They 
had learned that the R & D bud- 
get not only was big, it was also 
distributed unevenly geographical- 
ly, and the Midwest wasn’t getting 
its “share.” A 1964 study showed 
California in first place with 38.4 
percent of R & D money, New 
York second with 9.2 percent and 
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Twenty states are dangling a free 
land lure to catch an atom-smasher. | 








Massachusetts third with 4.6 per- 
cent. The 12.5-bev accelerator was 
to have been in Madison, Wiscon- 
sin; the chief candidates for the 
200-bev accelerator were the Law- 
rence Radiation Laboratory in 
California and the Brookhaven 
National Laboratory in New York. 
If they didn’t get an accelerator, 
Midwestern Congressmen implied, 
they wouldn’t vote for one on the 
East and West Coasts later. 

They were particularly anxious to 
get a research project because it is 
a fairly consistent rule that indus- 
try follows research. The San Fran- 
cisco Bay area and Route 128 
around Boston have been booming 
while the Midwest suffers a “brain 
drain.”” Although the states of the 
Big Ten universities graduate 40 
percent of the nation’s scientists 
and engineers with advanced de- 
grees, they lose a high proportion to 
the Coasts. 

Other links between a concentra- 
tion of research and prosperity are 
now turning up in hearings of the 
Subcommittee on Employment and 
Manpower of the Committee on 
Labor and Public Welfare, held 
singlehandedly by Senator Gaylord 
Nelson, (D., Wis.). Some of the 
considerations mentioned so _ far 
include local entrepreneurial spirit, 
permissiveness by universities on 
outside employment by faculties, 
and bankers who will take risks. 

From their first disappointment, 
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Midwesterners learned a lot about 
lobbying. Indiana has now offered 
free a 3,000-acre site valued at $10 
million in order to catch an atom- 
smasher, what Governor Roger 
Branigan has called the “scientific 
prize of the century.” Thirty-nine 
other states are in the race, and 20 
contenders are dangling the lure of 
free land. 


Nix the politics 


Standing up to these pressures, 
AEC chairman Glenn Seaborg told 
Senator Nelson that only in the 
case of a close tie between sites 
would the economic impact of the 
accelerator be considered. That’s 
not exactly the kind of thing politi- 
cians like to hear. The National 
Academy of Sciences is now helping 
get the AEC off the hook with a 
Committee on Site Selection de- 
signed to take the politics out of the 
choice. 

It is probably too late. 

“Whatever the outcome, politics 
is destined be a crucial factor,” says 
Philip Abelson, editor of Science, 
journal of the American Association 
for the Advancement of Science. 
It’s no news that government 
science officials and scientists op- 
pose adding geography to scientific 
competence as a standard for grant- 
ing research funds. But they do 
have an answer. They prefer to sep- 
arate the two by developing second- 
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rate universities into “new centers 
of excellence” in areas that most 
need industry. A modest $25 mil- 
lion was voted for the purpose last 
year. 


Political slices 


This tactic also may be in vain. 
On all R & D, Science reports, 
Congressmen have settled down to 
“concentrating on getting fair slices 
for their districts.” 

Aside from where our money goes 
is the question of what is goes for. 
Are we dividing our R & D dollar 
among the sciences wisely ? 

The Joint Committee on Atomic 
Energy was particularly concerned 
that the giant accelerators for basic 
research were squeezing out its pet 
applications, a nuclear rocket and a 
nuclear power plant for satellites. 

“There is no end to scientific 
ambitions to explore,” cried the 
chairman, Senator Chet Holifield, 
(D., Calif.) “but there is an end to 
the public purse.” 

Two conflicting desires have been 
pulling at the committee. In the 
past, writes nuclear scientist Ralph 
Lapp in his book, The New Priest- 
hood, the committee voted “more of 
everything since the committee’s 
influence grew with the AEC’s 
affluence.” At the same time, he also 
notes, ‘Congress has wearied of the 
excessive fiscal demands of high 
energy physics and shows a pref- 
erence for projects which have more 
meaning for voters.” 

Congress has always been partial 
to hardware and suspicious of basic 
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research projects with funny-sound- 
ing names. What scientists have 
had to say about basic research has 
hardly been comforting to practical 
minds. ‘‘All pure research is just a 
big marvelous gamble,” said G. C. 
Wick of Brookhaven. 

But Congress wants a sure thing. 
Some scientists have tried to give it 
one, claiming that all basic research 
is eventually useful. Yet, when 30 
physicists collaborated on the writ- 
ing of a book, Nature of Matter: 
Purposes of High Energy Physics, 
to justify super accelerators, none, 
rightly, would guarantee what ap- 
plication of the research would re- 
sult. 


Detailed information 


What, then, would justify the 
building of super accelerators? 

Well, the atom-smashers would 
be able to see smaller details of 
the atom and _ artificially create 
larger atomic particles. 

The 200-bev accelerator, for 
instance, will produce higher speed 
protons. As a result of their speed, 
the protons will possess greater 
energy; greater energy is necessary 
to see finer details of the structure 
of matter. 

The energy is also used to create 
elementary particles. To create the 
heavier particles now postulated 
will take more energy. In the end, 
theoretical physicists hope to make 
sense of the messy array of particles 
they discovered with the present 
accelerators. Perhaps they will 
determine the simple outlines of 
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Where should the money be spent? 
Ask 100 experts, get 100 answers. 


how matter is constructed on its 
smallest scale. 

The simplest justification of the 
expense of the accelerators came 
from Hans Bethe of Cornell U., 
who said, “I believe that particle 
physics deserves the greatest sup- 
port among all the branches of our 
science, because it gives the most 
fundamental insights.” 

So far, basic research can proba- 
bly claim a draw. The rounds of 
hearings in Congress, Science con- 
cludes, ‘have reinforced the sense 
of mystery that many laymen feel 
about science. . The general 
attitude seems to be that we don’t 
understand it too well, or at all, but 
it’s good for the country.” 

As a precaution against future 
raids on basic research money, 
efforts are being made to enlarge 
the National Science Foundation 
and put in its sympathetic hands 
most of the job of supporting basic 
research. 

Any big raids would have to be 
made on the applied research and 
development portion of the R & D 
budget. Basic research accounts for 
only 3 to 11 percent. Spending on 
weapons and space by the Depart- 
ment of Defense and the National 
Aeronautics and Space Administra- 
tion accounts for 75 per cent. 

In the 1963 Economic Report to 
Congress, President Kennedy 
pointed up the dilemma. “We have 
paid a price for our defense and 
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space efforts,” he said, “by sharply 
limiting the scarce scientific and 
engineering resources available to 
the civilian sectors of the American 
economy.” 

Harold Orlans, member of the 
senior staff of the Brookings Insti- 
tution, wants to divert some money 
from defense and space R & D to 
government-sponsored research to 
boost the efficiency of civilian in- 
dustries like housing, transporta- 
tion, textiles and coal. But he re- 
calls that when the Department of 
Commerce proposed a $7 million 
program of assistance to civilian 
technology, Congress turned it 
down. 


Change in direction 


The Elliott Committee, in its 
January report, was more sym- 
pathetic to a switch in direction. 
One of its two main findings was 
that we should put some of the 
money going into defense, space 
and nuclear research, into studying 
social and economic problems. 

The committee also found that 
NASA, the AEC and the Depart- 
ment of Defense set up huge new 
programs which absorb large num- 
bers of scientists and engineers 
without considering whether they 
could be better used elsewhere 
(civilian industry, for instance). 

Such confusion leads the average 
observer to ask: Don’t we have a 
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master plan for science? No we 
haven’t. But Congress is beginning 
to demand one. As a result, the big 
accelerators have hit a year-long 
snag. Before putting up the money 
for the 200-bev machine or any 
others, the Joint Committee on 
Atomic Energy wanted them fitted 
into a national policy for high ener- 
gy physics of the kind worked out 
for space. 


Overall policy 


Impossible, said scientists and 
the AEC. No one could predict in 
what direction a new discovery 
might send researchers. The com- 
mittee held firm, insisting it 
wouldn’t raise the AEC budget 
without a plan. “The ambition of 
the scientists cannot be a guiding 
principle,” said Chairman Holifield. 

How to resolve the impasse? 
While an overall national science 
policy has long been lacking, there 
are signs now it may be on the way. 

Science policy was one of the 
duties given to the National Science 
Foundation on its formation, but 
the NSF was afraid to touch such a 
hot issue. Finally the job was 
switched to the White House Office 
of Science and Technology. But 
nuclear scientist Lapp doubts 
whether this combination of high- 
level part-time science advisers and 
low-level full-time staff can piece 
together a policy. An alternative, a 
Cabinet-rank Department of 
Science and Technology, pushed by 
Vice-President Humphrey when he 
was a senator, has gotten the cold 
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shoulder from the Executive and the 
scientists. 

Then Congress took an interest, 
and the House Space Subcommittee 
on Research under Representative 
Emilio O. Daddario, (D., Conn.) 
said it was time for Congress to 
give “effective direction” to the na- 
tion’s scientific efforts. 

This shocked the National Acad- 
emy of Sciences, which had pre- 
viously kept its distance from Con- 
gress, into risking political contam- 
ination. To get a science policy by 
scientists on the record before the 
politicians, NAS agreed to have a 
15-man committee answer two 
questions for Rep. Daddario: 1. 
How much federal support of basic 
research do we need? 2. Where 
should it go? 


Needed: a blueprint 


NAS had a lot of courage in 
tackling what many scientists 
thought were almost unanswerable 
questions, but its courage failed at 
the crucial time. Instead of making 
a joint report, each of the 15 scien- 
tists issued his own. The result was 
310 pages of discussion and reasons 
why they couldn’t answer the ques- 
tions. It wasn’t a simple blueprint 
men could die for. 

The same sort of fragmentation 
has hampered Congressional prog- 
ress. Many committees and sub- 
committees have power over a tiny 
portion of R & D and won’t give it 
up. When the Elliott Committee 
recommended pooling Congressional 
power in a Joint Committee on Re- 
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search Policy, the idea fell flat. 

Nevertheless, Congressional pres- 
sure is having an effect. With 
this year’s budget request, for in- 
stance, the President sent to the 
Joint Committee on Atomic Energy 
what the AEC called ‘“a policy for 
national action” in high energy 
physics. President Johnson, how- 
ever, called it a “guideline,” leaving 
the committee unsure whether or 
not it had the “national policy” it 
was looking for. 


Decisions 


Greater Congressional interest 
has also pushed science decisions 
out in the open. 

Both the old way and the new 
way of reaching decisions are illus- 
trated by the accelerator story. The 
old way was the way in which the 











“Hey look, Charlie! Water on the brain!” 
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presidents of 26 universities, with 
the midwifery of the AEC, NAS 
and NSF, incorporated early this 


year, then offered themselves as 
manager of the 200-bev accelerator 
and its $50-million-a-year operating 
budget ‘It was organized without 
any public notice or discussion,” 
said Science. “Traditionally, that’s 
the way of doing business at the 
summit of the scientific commu- 
nity.” 

The new way was the way physi- 
cists broke their gentlemanly si- 
lence to join public debate with 
their book, Nature of Matter: Pur- 
poses of High Energy Physics. 


Future routes 


Enough other information has 
come out in the rounds of hearings 
to start observers wondering if 
science and the Executive branch 
have been doing a decent job in- 
forming the public. 

After all the debate, Congress 
now seems ready to smile on the 
200-bev accelerator. Construction 
is expected to begin in 1966 at a 
site picked by the end of the year. 

So all in all, science has got 
through the past two years in good 
shape. Basic research, the most 
vulnerable part of R & D, is hold- 
ing its own. Meanwhile, just by 
asking questions, Congress has been 
able to reshape how we spend our 
science dollar. 

In the future, the way it is spent 
be more public and more 
planned. It will also be more politi- 
cal—and polemic. 
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OF MEDICINE 





Is it really emphysema? 


by Arthur J. Snider 


Cee country is on an emphy- 
sema kick. Doctors have be- 


come so  emphysema-conscious, 
many people who are breathless are 
being misdiagnosed as having the 
lung disease. 

A chest specialist, Dr. Theodore 
H. Noehren of Buffalo, N.Y., says, 
“These mislabelled persons are 
suffering only from hyperventila- 
tion, a relatively harmless discom- 
fort.” 

Hyperventilation is a condition 
in which there is abnormally pro- 
longed, rapid and deep breathing. 
This “fighting for breath” is com- 
monly seen in emotional adoles- 
cents, neurotic females, tense sol- 
diers and many others who are 
reacting to stress. It has been esti- 
mated that as many as 10 percent 
of patients visiting doctors’ offices 
have a hyperventilation syndrome 
in one form or another. 

Emphysema, on the other hand, 
is a distinct lung disease in which 
there is abnormal distention of the 
air sacs and obstruction in the 
bronchial tubules so that all waste 
air cannot be expired. It leaves the 
patient with a marked shortness of 
breath. 

Since its discovery in 1949, em- 
physema has risen rapidly in the 
roster of diseases. Estimates are 
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that ten million people in the Unit- 
ed States alone suffer from it. It is 
second only to heart disease in 
Social Security compensation 
benefits. 





Dr. Noehren says the increased 
concern has stimulated so much 
publicity in the medical and lay 
press that a peculiar backlash in 
the form of over-concern and over- 
diagnosis has resulted. 

“The two entities require entirely 
different treatment but are easily 
distinguished from each other by 
simple laboratory tests,” he said. 


Beware of too much aspirin 


Aspirin in large doses can make 
one drunk. It can cause confusion, 
bizarre behavior, stupor, movement 
disorders and swollen eyes. Like 
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alcoholics, the aspirin-gulper often 
is unable to give a clear history of 
what he has ingested until after the 
toxic effect has worn off. 

While there have been reports of 
an overdose of aspirin as a means of 
suicide, little attention has been 
given to patients who through acci- 
dent or ignorance consume exces- 
sive amounts of the drug in treat- 
ment. 

Dr. Kendall B. Corbin of the 
Mayo Clinic, Rochester, reports on 
five persons who took excessive 
doses over an extended period of 
time in misguided attempts at ther- 
apy. 

One was a 59-year-old man with 
nerve pain. He was_ hospitalized 
because of confusion and agitation 
which deepened into coma. After 
his intoxication had subsided, he 


estimated taking, in increasing 
doses, about 700 five-grain tablets 
in 15 days. 


A 51-year-old man with persis- 
tent pain in the lower chest took 
about 1,000 aspirin tablets a month 
before admission. Examination 
showed a cancer of the esophagus. 
He died in six months. 

A 67-year-old woman with long- 
standing rheumatoid arthritis was 
admitted because of mental confu- 
sion and paranoid delusions. She 
said she was taking 16 aspirins a 
day. 

Another 67-year-old woman with 
a tumor was admitted after her 
children found her sitting dishev- 
eled in a rocking chair, hallucinat- 
ing that bugs were on the wall. She 
admitted taking aspirin from time 
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to time but forgot how much aspirin 
she had consumed. 

A fifth patient was a 31-year-old 
housewife with unsteady gait, inco- 
herent speech and breath odor. She 
admitted taking 20 to 25 aspirins 
daily for several months and, in the 
last week before admission, increas- 
ing that to 50. 

The Mayo physician said aspi- 
rins have a large margin of safety 
but there are individual tolerances 
to the drug. 


Drug for the comatose 


A drug that will revive an un- 
conscious person long enough for 
him to answer questions, an in- 
valuable diagnostic aid, is under 
study by Col. R. J. Hoagland, 
commanding officer of the Army 
Medical Research Center, Fort 
Knox, Ky. 

A soldier, brought to a hospital 
in a deep coma thought to be 
caused by inhaling poison gas, 
regained consciousness long enough 
to say he had not been near gas. He 
complained of eye trouble. This 
permitted doctors to diagnose his 
case as a brain tumor. 

The _ drug, methylphenidate, 
seems to induce talkativeness after 
inoculation in small doses. 

Dr. Hoagland cites the possibili- 
ties of its use in the case of a store 
owner who is found beaten and 
robbed and in a coma. It would be 
helpful to police in the apprehen- 
sion of his assailant if he could be 
revived for a moment for a descrip- 
tion. 
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Restless sleep 


Sleep like a log? No one really 
does. The average person moves 
around from 35 to 50 times a night, 
says Dr. Joost A. M. Meerlo in 
Medical Times magazine. 





In addition, about 4 million 
Americans are occasional or habi- 
tual sleepwakers. Most, however, do 
not wander outside their own bed- 
rooms. Rare is the individual, says 
Dr. Meerlo, who clambers over the 
rooftops until some __ instinctive 
alarm bell brings him back to bed. 


The perils of home life 


One out of three fatalities to 
American children results from an 
accident and 60 percent of these 
accidents occur in the home, ac- 
cording to Dr. Jay M. Arena, direc- 
tor of the poison control center, 
Duke University School of Medi- 
cine. 

“Accidents do not just happen.” 
Dr. Arena says. ‘““They are caused 
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by a sequence of events. Parents, 
especially mothers, must be made 
aware of the factors that produce 
them and learn to prevent them. 
Passive protection is not enough. It 
is necessary for the child to under- 
stand the risks he runs.” 

He lists the following 10 safety 
suggestions in The West Virginia 
Medical Journal: (1) Baby-proof 
your home by removing booby 
traps. (2) Ask what you would 
need to do if you were going to 
leave your child alone for just one 
hour. (3) Assume leadership by 
specifying safety rules. (4) Ration 
your commands but enforce them. 
(5) Punish the child when he vio- 
lates obedience rules and reward 
him for obeying. (6) Don’t set 
goals too high to reach. (7) Forbid 
dangerous games. (8) Have your 
child taught to swim at an early age. 
(9) Be consistent. (10) Make cars 
safe inside and drive safely, obeying 
highway rules. 


Virus dryer 


A ladies’ hair dryer has been 
found to be an effective treatment 
for a virus infection of the eye that 
often causes severe discomfort and 
even blindness. ; 

The virus, known as Herpes 
simplex keratitis, is apparently 
sensitive to the heat of the dryer. 

Dry air, heated to 140° F, is 
directed into the infected eye for 
about five minutes with the hand- 
held dryer. 

Herpes simplex is the virus re- 
sponsible for the common cold sore 
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on the lip. When the same virus 
invades the eye, infection tends to 
recur. Each episode causes more 
permanent scarring of the cornea. 

Until recent years, the infection 
was treated by cauterizing the 
cornea area involved. Then an anti- 
viral drug, IDU, was discovered to 
have a favorable effect in many 
cases of infection. Dr. Everett R. 
Viers of the Scott and White Clinic, 
Temple, Tex., believes the hair 
dryer is the most effective treat- 
ment of all. 


Another baby boom? 


Seven million American girls are 
approaching the peak marriage 
years of 18 to 21. As they start 
having babies, will they follow the 
higher fertility pattern of the 
1950’s or the lower fertility of the 
early 1960’s? The future size of the 
U.S. population will be determined 
by the direction taken. The Popula- 
tion Reference Bureau reports that 
a 40 percent increase occurs be- 
tween now and 1970 in the number 
of women in the prime child-bear- 
ing ages of 20 to 29. 

If they choose the ‘“two-to-four- 
child” family—the fashion set in the 
1950’s—then the nation is in for a 
baby boom of unprecedented mag- 
nitude. Such a high fertility rate 
during the late 1960’s and the de- 
cade of the 1970’s could result in a 
population of nearly 400 million by 
2005. 

If they follow a trend toward 


fewer babies—the ‘“one-to-three- 
child” families—the prospect of 
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300 million Americans in 2005 will 
be the more likely. 

There has been a downward shift 
in the fertility pattern since 1957. 





Robert C. Cook, president of the 
Population Reference Bureau, said 
the motivation for it is probably the 
recognition that rearing and edu- 
cating children is an expensive 
undertaking. 

At the present death rate in the 
U.S., an average of 2.2 children per 
family is necessary to maintain a 
stationary population. 


Birthmark treatment 


About one out of 20 people is 
born with a port-wine stain on the 
head and neck. The condition usu- 
ally fails to respond to the conven- 
tional methods of treating discol- 
orations, such as radiation, carbon 
dioxide snow therapy and surgery. 

Now Dr. Herbert Conway of the 
New York Hospital-Cornell Medi- 
cal Center finds the appearance of 
these people can be improved 
through tattooing. In the New York 
State Journal of Medicine, he re- 
ports on 735 patients with port 
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wine stain, known medically as 
capillary hemangioma. Relief from 
deformity was achieved in about 8 
out of 10 and the remaining pa- 
tients improved enough to reduce 
their makeup problem. 

“Since port wine stains do not 
grow after birth, and since there is 
no authentic case report of the 
malignant degeneration of such 
lesions, their single objectionable 
feature is color,” Dr. Conway re- 
ports. “Thus, it seems logical to 
treat an abnormal color phenome- 
non by a color camouflage process.” 

The pigment is tattooed deep in 
the dermis. Adults are treated with 
regional nerve blocks, small chil- 
dren under general anesthesia. An 
average of five treatments is need- 
ed to hide the birthmark. 


Social weight control 


Social climbing, like mountain 
climbing, can contribute to reduc- 
tion of the waistline. 

A new study shows obesity may 
depend in large part on one’s so- 
cioeconomic status and ethnic back- 
ground. It was found to be six times 
as common among women of lower 
economic status when compared 
with upper-level groups. 

Also, the longer a woman’s fam- 
ily has been in this country, the less 
likely she is to*be obese. 

“Tt is now apparent that obesity 
can no longer be viewed simply as 
an abnormal characteristic of the 
individual,” said Dr. Phillip B. 
Goldblatt of Michael Reese Hospi- 
tal, Chicago, co-author of the study 
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with Dr. Albert J. Stunkard of the 
University of Pennsylvania. 

The study was conducted in 
midtown Manhattan and described 
in the Journal of the American 
Medical Assn. 

Ethnically, nine percent of fe- 
males of British descent, for exam- 
ple, were obese as contrasted to 27 
percent of Italian extraction. This 
reflects the custom of the Italian 
mothers to feed their children well 
as protection against disease, the 
authors said. 

Another example concerned the 
Czechs, among whom there is a 
great deal of visiting on Sundays 
and serving of large quantities of 
food. To refuse a second or third 
helping is considered impolite. 

“Tt seems quite possible that the 
lack of success in the control and 
treatment of obesity stems from the 
fact that until now physicians have 
thought of obesity as always being 
abnormal,” the authors said. 

“This is certainly not true for 
persons in the lower socioeconomic 
population. Obesity may always be 
unhealthy, but it is not always 
abnormal.” 

They believe the time has come 
to direct weight control programs 
toward specific groups where obesi- 
ty is most common rather than in a 
non-specific way to rich and poor 
alike. 

“Recognition of the significance 
of social factors in obesity,” accord- 
ing to the authors, “may lay the 
foundation for our first effective 
public health program for the con- 
trol of obesity.” 
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INVENTIONS 
PATENTS 
PROGESGED 


How to make 





a giant tire 


IR-FILLED, rubber tires 50 feet 
A in diameter—or larger—can be 
built through a new construction 
concept introduced by The Good- 
year Tire & Rubber Co. Conven- 
tional construction limits total 
diameter to 10 feet. 

The tire can be made in strips of 
carcass and tread which are then 
woven together. Final assembly can 
take place on the job, thereby eas- 
ing problems of handling and ship- 
ping. In the first application of the 
concept, engineers at Goodyear made 
four model tires, five and one-half 
feet tall. Each one consists of 112 
straps of molded rubber reinforced 
with parallel nylon cords. The 
straps are wide in the middle and 
taper towards both ends. They 
follow a gentle S-curve which engi- 
neers describe as a “‘modified geode- 
sic path.” Diamond-shaped pieces 
of tread rubber are molded onto the 
straps to increase wear and to give 
the assembled tire a diamond tread 
pattern for traction. 

To assemble the tire, straps are 
woven together and the ends bolted 
to the wheel rim. Tubes, flaps and 
tread liners are placed inside to 
maintain air pressure and provide 
puncture protection. 
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The tires could carry giant land 
cruisers with heavy loads and roll 
more easily over unimproved ter- 
rain. For example, oil exploration in 
northern Canada, miles from civili- 
zation, could be carried on effec- 
tively from a cruiser big enough to 
carry all personnel, supplies, instru- 
ments, living quarters and drilling 
equipment needed for a month. 

Engineers estimate that a single 
50-foot woven tire would support a 
load of 165,000 pounds. The weight 
would be spread over such a large 
ground area—115 square feet—that 
the force on the ground would be 
only 10 pounds per square inch, 
less than carried by an auto tire. 
The low ground pressure would 
enable a giant land cruiser to tra- 
verse sand, mud, snow or swampy 
terrain without bogging down. 


Goodbye fo the auto graveyard 


Junk yards filled with wrecked 
cars, useless refrigerators and worn 
out appliances may be a blight of 
the past if a new approach to re- 
claiming scrap metal lives up to 
initial promises, 

“Controlled high-temperature 
incineration,” an experiment by the 
Bureau of Mines of the Department 
of the Interior indicates, may make 
it possible to burn off thin coatings 
and attachments of copper which 
often “poison” steel scrap and 
render it useless as raw material for 
making new steel. 

At present, the cost of separating 
and sorting out metals in junked 
cars and major home appliances is 
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higher than that of 
sources. 

The Bureau ran experiments on 
copper-clad steel strips in a labora- 
tory-scale furnace. Temperature, 
reaction time and speed of air flow 
over metal were controlled. Layers 
of copper oxidized entirely to form 
a loose, scaly coating that fell off 
easily, leaving the steel free of 


surface contamination. 


primary 


Lazy way down 


A new type of “slow descent” 
parachute for mesopheric research 
has been designed and tested by the 
G. T. Schjeldahl Company of 
Northfield, Minn. 

The parachute design enables it 
to open in space before it encoun- 
ters the thin air of high altitude 
stratosphere. The parachute is 
hemispherical in shape and the 
canopy is separated from the main 
skirt, but attached to it at 18-de- 
gree intervals. A tubular inflatable 
ring is attached to the canopy to 
help open it at altitudes of 40 miles. 
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Attention to a sculptured look and func- 
tional design has resulted in this light- 
weight dial-in-handset telephone. In pro- 
duction now, the Bell System Trimline con- 
tains a dial, receiver and transmitter in the 
headset. This feature makes it possible to 
install the phone in limited or awkward 
locations, such as under counters. 
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In flight tests, parachutes and 
instrument payloads were carried 
aloft by small rockets. Descent 
times averaged about one hour and 
45 minutes from ejection at 40 
miles to touchdown. 


Photographing hot surfaces 


A new technique of “hot-stage” 
microscopy has been developed so 
scientists can see what happens on 
the surface of a metal subjected to 
extremely high temperatures. 

Walter C. McCrone Associates of 
Chicago report scientists may ob- 
serve phase transformation phe- 
nomena, diffusion and evaporation, 
and reactions at temperatures 
above 3,600° F. 

Photographs, still or movie, can 
be made of incandescent substances 
—matter generating and transmit- 
ting light but much too hot to 
reflect light. For example, the mi- 
crosurface of the filament of a light 
bulb can be photographed by the 
method. 

Still or motion pictures can be 
made while the temperature is 
rising or descending. In experi- 
ments at temperatures of 3,600° F, 
McCrone scientists report they 
could maintain temperatures with 
less than 20° F of variation. 

The method uses resistance heat- 
ing to obtain the desired tempera- 
ture. If the metal being studied 
conducts electricity, it is mounted 
between two tungsten terminals in 
an evacuated chamber. If it does 
not conduct electricity, it is at- 
tached to a tungsten ribbon be- 
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tween two terminal blocks. A power 
supply of 200 amperes and 10 volts 
is used and adjustment of amperes 
controls the temperature. 

Forty power magnification and 
photographic enlargement allows a 
picture of the surface to be blown 
up to 2,000 times the actual size. 

A system of light filters is a key 
_ feature. Through filter selection, 
certain wavelengths of transmitted 
light can be absorbed to bring out 
contrast on the incandescent sur- 
face. 

The technique will allow studies 
of materials under controlled at- 
mospheres at high temperatures as 
well as in a vacuum. The desired 
atmospheres are introduced after 
evacuation of the heat chamber. By 
use of controlled atmospheres, 
scientists should be able to observe 
effects of high-temperature reactions 
as they occur. 


Balloons for Apollo 


Balloons, one of man’s first 
methods of exploring the atmos- 
phere, will also aid in his early 
explorations of space. Goodyear 
Aerospace Corp. is developing and 
producing inflatable balloons to 
hold NASA’s_ three-man Apollo 
spacecraft upright in water during 
recovery operations. 

Each of the spheres, made of 
polyurethane-coated fabric, will be 
43 inches in diameter and have a 
volume of 24 cubic feet. They will 
be hooked to the spacecraft with 
internally mounted cables. Each 
spacecraft will carry two operational 
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spheres and one back-up. 

The spheres will replace the 
inflatable flotation collar now fas- 
tened around the spacecraft after 
splashdown to stabilize it. 

Goodyear Aerospace is also de- 
signing a device to inflate the 


spheres as soon as they land in 
water. 





An engineer inspects spheres that will 
keep spacecraft seaworthy during recovery. 


Rare Earths for TV 


A new flotation system will be 
used at the world’s largest Rare 
Earths mine to produce high con- 
centrates of Rare Earths. These are 
minerals sought by the fast-growing 
color television industry, as well as 
for other uses. The system, devel- 
oped by the Molybdenum Corp. of 
America (Molycorp), is the only 
one in the country to use hot li- 
quids to attain higher yields of 
Rare Earths. 

Rare Earths consist of the 15 
elements in the periodic table with 
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atomic numbers 57 through 71 plus 
Yttrium (atomic number 39). They 
sport such names as Cerium, Lan- 
thanum, Dysprosium and Thulium. 
They are fairly abundant in the 
earth’s crust and, as a group, are 
more abundant than copper, zinc, 
lead, tin, uranium or molybdenum. 
However, until ion exchange sep- 
aration techniques were developed, 
their purity was not sufficiently 
high to permit their use commer- 
cially. 

Molycorp is the only commercial 
plant in the U.S. to use a solvent 
extraction method of processing 


Rare Earths. One pound of a popu- 
lar Rare Earth product named 
Europium Oxide requires more than 
10,000 pounds of Rare Earth ore to 
be processed. 

Phosphors containing Europium 
have solved a problem that plagued 





he. Stead SSS 
Hot liquids are used to extract Rare Earths at Molycorp’s Mountain Pass, Calif., 


color television tube manufacturers 
for a long time. Color TV depends 
on three phosphors—red, blue and 
green. Red phosphors used _pre- 
viously created a dull color. To 
keep a balance with the weak red 
phosphors, blue and green phos- 
phors had to be deliberately dead- 
ened. A dull color picture resulted. 
However, with a red phosphor 
containing Europium Oxide, the 
brightness of the picture is im- 
proved up to 40 percent and a truer 
red is produced. 

Molycorp has contracted to pro- 
duce 6,000 pounds of Europium 
Oxide annually, primarily for sale 
to the color TV industry. 

Other uses for Rare Earths in- 
clude polishing glass for camera 
and optical lenses and as additives 
in oil-cracking catalysts as well as 
in iron, steel and carbon arcs. 


SSawnerergceatnvesnee geet 
ava See 
nee wees 
= aoe 
Peers eenaren eto 
ro nrc 
na “4 
tend 


Ne 


plant. Rare Earth oxide content at site is unusually high, graded about 10 percent. 
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INVENTOR OF THE MONTH 





A better way to hold things together 











Harvey Phipard holds a larger-than-life 
model of his Taptite three-cornered screw. 


ANY patented inventions remain 
M mere concepts for years, some 
of them forever. While Harvey F. 
Phipard’s patent was pending more 
than a billion and a half of his Tap- 
tite screws were manufactured in this 
country. He knows that a lot more 
were made in foreign countries, but 
the statistics are lacking. 

The Science Digest Inventor of 
the Month recently received Patent 
3,195,156, prosaically entitled Meth- 
od of Producing Thread Swaging 
Devices. He assigned it to Research 
Engineering & Manufacturing, Inc., 
New Bedford, Mass., for which he is 
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director of engineering. It is a sub- 
sidiary of the Continental Screw 
Company. 

The signal success of the three- 
cornered screw is attributed to the 
fact that it is self-tapping and rolls 
its own threads in a wide variety of 
metals and plastics without making 
cuttings or chips. Self-tapping means 
that it does not need the customary 
preparation of the hole with a tap, or 
thread-cutting tool. 

Continental, a half dozen U.S. 
licensees and at least eight abroad 
are producing the lobular Taptites. 
In lengths from one-eighth inch to 
eight inches, they hold together wash- 
ing machine transmissions, automo- 
bile starters and fuel pumps, gas range 
burners, hand power tools, file cabi- 
nets and various electric appliances. 

The American customers include 
the Big Three automotive companies, 
General Electric, Westinghouse 
Electric and Western Electric. Con- 
tinental is confident that its Taptites 
will take over a major part of the 
metal fastening market in the U. S. 

Harvey Phipard was born in 
Brooklyn in 1915. At age 20, he was 
a student at Heidelberg University, 
and in 1937 M.I.T. awarded him a 
bachelor of science. The next year he 
married and went to work for Conti- 
nental. Since then he has collected 
many foreign and domestic patents 
on fasteners. The Phipards live in 
South Dartmouth, Mass., and Har- 
vey is a director of the New Bedford 
Yacht Club. 

—Stacy V. Jones 
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WHATS YOUR JOB WORTH? 


Your job, your career, your economic future may depend on what’s 
happening in science today. 


Remember the harness maker? The iceman? The coal truck driver? 
And whatever happened to spats and silk stockings and coffee grinders? 


Protect your investment in yourself. Know your opportunities. Keep 
up with the fast pace of science—easily, enjoyably. It costs just $4 a 
year if you send in the coupon below. 


Isn’t your job worth that much? 
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If you are a science teacher in high school 
or college, write to John Mitchell, 250 West 


55th Street, New York, N.Y. 10019, for spe- 
cial School Plan rates & information. 
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TIPS AND TRENDD 


IT'S BOUND TO COME--the metric system, that 


is. When, depends on the cost. The Depart- 
ment of Commerce is authorized to analyze 
that by legislation recently before the Con- 
gress. U.S. science uses kilos, centimeters 
and liters like the rest of the world, be- 
cause reckoning in them is so simple. Some 
industries will suffer hardship by having 
to convert. The best guess is that conver- 
sion, when it comes, will be gradual. 


UNDERGROUND A-BLASTS FOR INDUSTRY. That is 


the latest in atomic energy for peaceful 
uses. Under a proposal by the El Paso Na- 
tural Gas Company, nuclear blasts would be 
set off to tap natural gas beds in New Mex- 
ico. These are fields where the fine pores 
of sandstone and limestone may become so 
clogged, the gas won't flow to a well. An 
A-blast would open up a field where it's 
uneconomical to use ordinary explosives. It 
is said the yield could increase 700 p.c. 


SIGNIFICANT MILESTONE: Spending for peace- 


ful uses of atomic energy is now as great 
in the U.S. as it is for military uses. 


NEW KIND OF NUCLEAR POWER STATION. It will 


be built by the British at Dungeness. With 


the greatest commercial output anywhere, 

it will use the Advanced Gas Cooled Reac- 
tor system in preference to U.S.-designed 
water moderated reactors. A.G.R. power is 
10 p.c. cheaper, it's said, because the 
system makes more compact reactors possi- 
ble. Also A.G.R. can be refueled on load. 
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WATCH YOUR SULFUR DIOXIDE. You can't see it 
because it's colorless, but you may be pro- 
ducing it if you burn coal or heavy fuel 
oil. If you are, says the Public Health 
Service, you are creating a serious hazard 
to health and it will crack down on you. 


WILL MAN FLY TO THE MOON NEXT YEAR? He may 
if a plan being studied by NASA is OK'd. No 
actual moon landing is planned by the U.S. 
before 1969, but NASA believes a Gemini 
spacecraft with two astronauts could be put 
into orbit so it circles the moon and then 
returns. The round trip would take six days 
and beat the Russians to a feat it's thought 
they're planning for 1967 or 1968. 


NEW HOPE FOR LAKE ERIE. The states around 
Lake Erie will do something at last to make 
Erie a lake once more instead of a sewer. 
Effluents with 35 million pounds of contam- 
inants pour into the basin each day, foul- 
ing the water and draining much of its oxy- 
gen. Result: whole species of fish oblite- 
rated and proliferating algae. It's believed 
that improved treatment of wastes and other 
measures could clean up the lake in 8 years. 
Worst offenders: New York and Michigan, al- 
though no state is blameless. 


PESTICIDES ARE SAFER. Tough Federal regula- 
tions are forcing producers of pesticides 
to reduce contamination of foods and nature 
to new lows. The Wall Street Journal says 
companies are spending more on research, 


INVENTORS, NOTE: The American Society of 
Inventors, Philadelphia, wants to contact 
young people with inventions to offer aid. 
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The excitement of learning—by solving 


Caltech— 


This is the school where 
the students of one pro- 
fessor won five Nobel 
Prizes. The first in a 
series on America’s top 
science schools, this re- 
port will be followed by 
others in upcoming is- 
sues of Science Digest. 


Royal palms flank Chemical Engineering 
Lab. Campus is both exotic and prosaic. 








problems—marks classes like this one taught by Physics Prof. Richard P. Feynman. 


campus for genius 


V 7 HEN the class of 1969 arrives 

at Caltech in Pasadena, 
Calif., this fall, the first thing it 
will do is leave. 

The reason: ‘“They’re all so 
damned bright,” as one professor 
put it. Caltech freshmen are almost 
invariably students who ranked No. 
1 or 2 in high school. So it’s policy 
to bus them 90 miles east to the 
San Bernardino Mountains, where 
they’re put through a three-day ses- 
sion of ego-deflating speeches. 

In any event, it’s doubtful that 
any cocky student could long sur- 
vive one of the most sought-after, 
and toughest, educations any Amer- 
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ican university has to offer. 

California Institute of Technolo- 
gy is one school bent on turning 
out, not bookworms, but whole 
men. “Of course, we want genius,” 
says Caltech’s President, Dr. Lee 
A. DuBridge. “We also need the 
man whose intellectual power is 
combined with leadership and un- 
derstanding.” 

So far, Caltech has got what it 
wants. With 64 percent of its alum- 
ni not yet 40, one in every 16 to- 
day is a top executive. And the av- 
erage alumnus makes $1800 more 
a year than the average college 
graduate. 
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Above: Synchrotron Laboratory has been scene of basic particle physics research. Caltech’s 
Robert A. Millikan did pioneer work in that area that won him worldwide recognition. Be- 
low: Analysis of space-age metals typifies Institute’s work. This is Caltech’s high-tem- 
perature X-ray spectrometer. Because it pursues basic research, Institute has almost no 
huge equipment. Exceptions: its Mt. Wilson, Mt. Palomar and Owens Valley telescopes. 





2 


sam PURPOSE of many schools 
is to teach what is known. At 
Caltech, the purpose is also to find 
out what is not known. 

The Institute has an unusually 
small student body—700_ under- 
graduates, all men, and 750 gradu- 
ate students, of whom about a dozen 


50 


X47 





are women. It also has, in propor- 
tion, an unusually large faculty— 
about 550. 

At all levels, research goes hand 
in hand with teaching. Some 900 
research projects worth $10 mil- 
lion are in progress. The money 
isn’t perhaps as much as it might 
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Flume in Hydraulics Lab helps study of 
water flow. Like seismology, in which In- 
stitute excels, subject is of special in- 
terest in flood-, quake-prone California. 


be. That’s because the Institute 
purposely eschews the big projects. 
“We prefer,” says one of its mem- 
bers, ‘“‘to find the principles.” 

The principles found at Caltech 
make an impressive list: Develop- 
ment, for example, of solid rocket 
fuels and analog computers; dis- 
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Aeronautics Lab is a feature of Caltech, 
which pioneered in transsonic transport 
design and JATO rockets. In optical and 
radio astronomy, Institute has no equal. 


covery of those fundamental parti- 
cles of matter, the positron and mu- 
meson. In biology, chemistry and 
geology, too, the Institute has made 
fundamental findings. 

Yet significantly, this year, Cal- 
tech for the first time will offer a 
bachelor’s degree in humanities. 
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ALTECH is about a 15-minute 
drive north of downtown Los 
Angeles, four miles from the San 
Gabriel Mountains. Surrounding 
Pasadena and neighboring com- 
munities abound in beautiful houses 
and gardens, the homes of many 
wealthy families in the L. A. area. 
That helps explain Caltech, for 
the school got its start as an in- 
dependent, privately endowed in- 
stitution with the backing of a 
Pasadena philanthropist. Its  sci- 
entific excellence has won it local 
and national backing ever since. 





One of new buildings, in Spanish modern, 
is Winnett Student Center, a donation. 


Hong Kong student (many are from abroad) 
attends classes in plain cement building. 




















Administration occupies one of original 
buildings. School was founded in 1891. 


Though occupying only four blocks, campus 
facilities are expanding fast, as below. 
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list of past and present 
L \ faculty members at Caltech 


reads like a who’s who of American 
science. It includes (besides those 
mentioned elsewhere): rocket ex- 
pert the late Theodore von Karman, 
chemist Linus Pauling and physi- 
cists Murray Gell-Mann, Edwin 
McMillan and William Shockley, 
who did early transistor research. 










William R. Smythe, Professor Emeritus viet calle 
of Physics, taught five students who went President Lee A. DuBridge, center, above, 
on to become winners of Nobel Prizes. fosters idea world needs leaders versed 
in science. He seeks to turn out men with ; 
“breadth of view sorely needed’’ today. 


. 





Dr. Ray D. Owen heads Division of Biolo- 
gy. He continues genetics tradition started 
by, among others, George W. Beadle. 
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Faculty Club offers serenity (below) and 
also the opportunity for a constant ex- 
Lunch tables are often 


change of ideas. 
reserved for men with common interests. 
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Provost Dr. Robert F. Bacher headed Di- 


vision of Physics, Mathematics and As- 
tronomy, was at Los Alamos during war. 





Dr. Carl D. Anderson, who heads Division 
of Physics today, was first Caltech Nobel 
Laureate. He discovered the positron. 


Dr. Clark B. Millikan directs Graduate 
Aeronautical Laboratories. He’s son of 
Robert A. Millikan, former Caltech head. 
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A Welvcmerejesteslelemuc)(er 


a hopeful, new look 


by Stanley L. Englebardt 


LTHOUGH reports of “‘cures for 
the common cold” have been a 
dime a dozen over the past ten 
years, now at last we have some- 
thing really important to talk 
about: a vaccine that has proved 
100 percent effective against an 
extremely virulent form of acute 
respiratory viral disease. 

The vaccine, developed by scien- 
tists at the National Institutes of 
Health, was tested on a large group 
of recruits at the Parris Island 
Marine Training Center and at 
Camp Lejeune, North Carolina. 
Although there are many forms of 
respiratory viral infection—and the 
present vaccine is effective against 
only one of them—-scientists consid- 
er this to be a major breakthrough 
because of the method by which it 
works. 

Up to now “anti-cold” vaccines 
have been designed to produce 
controlled infections in the respira- 
tory area. Under the concept of this 
new vaccine, however, the respira- 
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tory system is by-passed in favor of 
the lower intestinal tract. There the 
vaccine virus stimulates’ the body’s 
immunity system to produce anti- 
bodies. These antibodies then are 
available to neutralize—or fight— 
any of the same type of particles 
that may later invade the body. 

To fully appreciate this break- 
through, some insight into the na- 
ture of virus particles is in order. 
Unlike bacteria, which can thrive 
and multiply in a wide variety of 
mediums, virus particles are ex- 
tremely selective about where they 
live and reproduce. The virus that 
causes hepatitis, for example, is 
highly partial toward liver cells. 
Influenza viruses gravitate toward 
lung cells. The tobacco mosaic virus 
will infect only the cells of tobacco 
plants, and has no effect whatsoever 
on humans or animals. By the same 
token, there are viruses that hit 
only cats, and not dogs or plants or 
humans; and viruses that attack 
dogs and no other type of organism. 
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In their war on cold vi- 
ruses, researchers 
have worked on thou- 
sands of human volun- 


teers. Result: a revo- 
lutionary vaccine 
technique that may ul- 
timately bring about a 
way to prevent colds. 


For this reason, previous vac- 
cines were designed to deliver their 
contents directly and specifically to 
a particular group of cells. Some of 
these vaccines are composed of 
killed virus particles; others con- 
tain attenuated (live, but relatively 
docile) forms of the disease. In 
either case, the particles head for 
their favorite cellular nesting place, 
multiply prodigiously and create a 
(hopefully) mild infection. This 
infection, in turn, causes the body 
to produce antibodies which then 
fight future natural reinfections. 
Edward Jenner was the first to 
take advantage of this phenomenon. 
During the late 18th century, he 
observed that most milkmaids were 
immune to the smallpox epidemics 
which swept the country from time 
to time and these same girls usually 
bore on their hands the characteris- 
tic marks of cowpox. Cowpox is a 
disease of cows’ udders which, in 
humans, causes a mild infection 
and smallpox-like blisters. Jenner 
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made a serum from fluid contained 
in cowpox pustules and ‘‘vaccinat- 
ed” volunteers with it. The result: 
a mild cowpox infection but im- 
munity to the far more devastating 
effects of smallpox. 

Since then vaccines have been 
based on the principle of creating a 
mild form of infection in order to 
stimulate antibody production. 
This ‘has worked in some cases— 
smallpox, polio, yellow fever and 
mumps to name a few-—but has 
failed in others. Most common re- 
spiratory ailments fall into this lat- 
ter category. 

There are usually two reasons 
why anti-cold vaccines fail: first, 
the so-called controlled infection 
often turns out to be as severe as 
anything the patient might pick up 
himself; and, secondly, the anti- 
bodies generated by the vaccine pro- 
vide only temporary immunity at 
best. 

A discouraging picture—yet the 
need for effective respiratory vac- 
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As one researcher for the N.L.H. 
has put it, “The cold must go.” 


cines has never been greater. 
“Respiratory diseases result in 
more disability and time lost... 
than all other acute diseases com- 
bined,” says Dr. Dorland J. Davis, 
director of the National Institute of 
Allergy and Infectious Diseases. 
“They range from the common coid 

. to severe, fatal pneumonias. 
They are ailments that most com- 
monly demand the attention of a 
physician [and] they are estimated 
to cost the American people one 
billion dollars a year... .” 

For these reasons, Congress au- 
thorized funds in 1962 for a five- 
pronged attack on respiratory viral 
diseases. As one N.I.H. researcher 
put it: “The cold must go.” And 
although sneezes and sniffles are 
still with us, important progress has 
been made in each of the five major 
areas. 

The most dramatic results to 
date have been achieved in the area 
of adenoviruses. These are flu-like 
epidemics which rage through mili- 
tary camps, prisons and college 
campuses. Exactly why adenovi- 
ruses prefer young adults is still a 
mystery. But—thanks to the new 
breakthrough—this form of respira- 
tory ailment is now on its way out. 

The new mixture, called adenovi- 
rus type 4 vaccine, comes in the 
form of a coated capsule which 
prevents the vaccine from being 
released until it reaches the intesti- 
nal tract. There it causes a symp- 
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tom-free infection that stimulates 
the production of antibodies. So 
far, these antibodies appear to give 
long-term—if not  life-long—im- 
munity from the “bug.” 

But will this technique work 
against other forms of respiratory 
illness—particularly so-called com- 
mon colds? 


Testing technique 


The answer is both no and yes. 
“No” in that this vaccine is de- 
signed only for one of the almost 
150 specific forms of respiratory 
viruses so far identified. ““Yes” in 
the sense that it offers an important 
new means for experimentation. 

The other prongs of the N.I.H. 
attack concern four other groups of 
common respiratory ailments: 

The most important group are 
the respiratory syncytial viruses, 
which cause severe bronchiolitis 
and pneumonia in children. These 
“bugs” can be killers. To date, 
researchers have been able to pro- 
duce similar infections in baboons 
—but they haven’t uncovered a 
means for preventing it. The new 
delayed action capsule, however, 
may offer a solution. 

Another group is the _ para- 
influenza viruses which are re- 
sponsible for croup and pneumonia 
in infants. Some progress has been 
made here in the form of an injecta- 
ble vaccine. Physicians, however, 
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would much prefer to use a capsule 
in order to avoid inducing a mild 
respiratory area infection and hav- 
ing to give infants too many injec- 
tions. Here, too, the capsule ap- 
proach offers promise. 

The third group, known as myco- 
plasma pneumoniae, isn’t exactly a 
virus—but lives in a sort of half- 
world between viruses and bacteria. 
Mycoplasma, like the adenoviruses, 
attack mainly young adults. But so 
far, the most promising avenue to 
prevention appears to be along the 
familiar injected vaccine route. 

Finally there are the rhinovi- 
ruses, which produce the symptoms 
most of us refer to as a ‘““common 
cold.” The big problem here is 
volume. N.I.H. researchers have 
already identified more than 30 
viruses in this class—and some say 
the figure could be over 70. Vac- 
cines have been developed against 
some members of the rhinovirus 
family, but obviously it would be 
impossible to develop serums—and 
inject them—against all forms. 
Therefore the big hope today is the 


type of capsule that has proven so 
successful in adenovirus prevention. 


Cross-reactivity needed 


How will this work? 

“We hope that antigenic relation- 
ships may be found between several 
groups of respiratory viruses,” 
explains Dr. Davis. “With such 
relationships, there may be 
sufficient cross-reactivity to permit 
some degree of blanket protection 
against many respiratory virus 
agents. And this protection may be 
increased by incorporating the 
vaccine in an adjuvant (i.e. coated 
capsule) that will release antigen 
slowly, continue to stimulate anti- 
bodies, and, as a result, prolong the 
effect of the vaccine.” 

The common cold—and many of 
its tougher kin—are not yet under 
control. Yet the ability to stimulate 
production of antibodies without 
actually causing respiratory infec- 
tion was a powerful blow. Whether 
or not it is the knockout punch 
remains to be seen. 





 _0o~N/ 


Tooth with a mission 


I T LooKs like an ordinary “bridge” of a first molar, but crammed into a recently 
designed replacement tooth are six miniature radio stations, 28 electronic com- 
ponents and two rechargeable batteries. Circuits are linked with gold wire of 
microscopic diameter. Two University of Michigan researchers, I. S$. Scott and 
Dr. M. M. Ash, designed the tooth, which can chew food and measure pressures 
and direction of forces impinging on its surface. It then broadcasts detailed in- 
formation to waiting monitors within a one-foot range. A volunteer ate various 
foods and the miniaturized equipment broadcast a stream of information about 
the play of surface forces. With data concerning surface strains and stresses, 
dentists will be able to design better replacements for lost teeth. 
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Why 
nobody 
wants 
women 

in science 


by Ruth B. Kundsin, Sc.D. 


REJUDICE is covert behavior 

that cannot be aired, evaluat- 
ed, or exposed. It springs from 
emotion and elicits an emotional 
response. Although it may be recog- 
nized by the victim, it cannot be 
revealed because it is intangible. 

Discrimination on the other hand 
is overt, can be discussed objective- 
ly—as the number of individuals 
employed, dollars earned, positions 
held; and therefore is considered a 
more acceptable approach in any 
discussion. 


Reprinted with permission from Harvard 
Medical Alumni Bulletin. 


60 





Sd 


The author, a research bacteriologist, peers at a slide. 


It is my contention that women 
in the United States have been 
victims of both prejudice and 
discrimination; the women in 
science more so than others. 

Striving for a career in predomi- 
nantly masculine professions is not 
as rewarding for a woman, psy- 
chologically or socially, as it is for a 
man. She is not recognized for her 
achievements but singled out and 
observed as an oddity. Her energies 
are of necessity directed toward 
trying to act appropriately in any 
situation; not too feminine, nor too 
masculine, not too dedicated, nor 
too relaxed. Because she is fre- 
quently the lone female in a profes- 
sional gathering, she feels that she 
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represents her whole sex and with 
this responsibility in mind, endea- 
vors to divine what is expected of 
her. Since there is no pattern of 
accepted behavior, she will be criti- 
cized whatever she does, not only 
by men, but women as well. David 
Riesman has pointed out that wom- 
en who lack the courage to launch 
out into satisfying careers of their 
own will bitterly resent and envy 
the ones who do. 

The woman in science is, there- 
fore, at a distinct disadvantage. 
The more highly accomplished she 
is, the greater the resentment from 
ancillary personnel, particularly of 
her own sex. If she has a sprinkling 
of Harlowian traits, her male col- 
leagues are flirtatious. If she looks 
like a benevolent moose, they are 
merciless and their appraisal of her 
appearance takes precedence over 
what she has to say. The emotional 
reaction, sensed by both sexes, 
impedes her acceptance as an equal, 
an independent scientist, unre- 
servedly, unselfconsciously. 

Throughout history, raising 
children has been incidental to 
family living. In agrarian cultures 
the woman worked side by side 
with her husband in the fields. 
Infants were brought with them 
and propped up against a haystack. 
Older children herded the cattle. 
Our own pioneer women were part- 
ners and active participants in the 
‘exponential growth of the nation. 

But now, for the first time in the 

recorded history of the world, 

American women have been relegat- 
ed by our culture to a full time job 
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of child rearing. Mothers are ex- 
pected to stay home with small 
children, and the pressure of con- 
vention even extends to mothers of 
teen-age children. 


Working population 


Although women constitute 34 
percent of the working population, 
as of spring, 1962, their work is of 
the secretarial, clerical, or service 
type, requiring little or no training 
or experience. They are predomi- 
nantly young women who have not 
yet married or older women who 
have raised their families. 

The few women in science or 
engineering who hold positions in 
which graduate education is re- 
quired receive salaries $2500 to 
$3000 less per year than men re- 
ceive in the same positions with 
similar training and experience. 

Since 1920, the percentage of 
women holding doctorates has de- 
clined in the physical sciences, biolo- 
gical sciences, arts and professions. 
The only increase has been in edu- 
cation, in which the number of 
women holders of doctorates has 
risen from 15 percent in 1920 to 19 
percent in 1961. An editorial in 
Science observed that the percent- 
age of women in engineering, natu- 
ral sciences and the social sciences 
has declined in the period from 
1950 to 1960, a decade in which 
efforts were supposedly being made 
to utilize the talents of our capable 
women. 

These are the bare statistics. For 
an explanation, one must turn to 
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A survey found most women see them- 
selves as scenery for the family. | 


the sociologist, Alice B. Rossi, pro- 
fessor of human development at the 
University of Chicago, who investi- 
gated the reasons why so few wom- 
en go into engineering, medicine, or 
science. She offers the following 
observations: a large proportion of 
women with advanced training are 
unmarried, and the _ proportion 
increases with each degree beyond 
the bachelor’s. To remain unmar- 
ried in ‘our American society is 
unfortunately considered evidence 
of personal inadequacy. The young 
girl who is anxious to marry will 
not, therefore, train for professions 
in which spinsterhood is the rule. 
However, studies have revealed that 
a woman does not become less at- 
tractive to men with each succeed- 
ing degree that she acquires. She 
does become more selective in her 
choice of a mate. A woman with a 
doctorate seeks an intellectual peer 
as her life’s companion. On the 
other hand, men with increasing 
education were not found to be as 
selective. 

In her survey of 3500 college 
graduates, Dr. Rossi found that 
women could be grouped in three 
categories; homemakers, tradition- 
als and pioneers. The homemakers 
had marriage as their only career 
goal. Three years following gradua- 
tion, 90 percent were married. The 
traditionals were women whose 
career goals were in professions 
considered predominantly feminine. 
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These were teachers in elementary 
or secondary schools, nurses, social 
workers, librarians, or home econo- 
mists. Two thirds of these women 
were married within three years 
following graduation, The pioneers 
were women seeking careers in 
occupations considered predomi- 
nantly masculine: law, medicine, 
engineering, science, dentistry, 
architecture, and business manage- 
ment. One half of these were mar- 
ried within three years after gradu- 
ation. Since the traditionals and 
homemakers were found to be quite 
similar, they were grouped together. 


Further breakdown 


The two final categories were 
characterized further. Their child- 
hood relationships with family and 
friends differed. The homemaker- 
traditionals had very strong family 
ties, enjoyed visiting family and 
friends, delighted in the company 
of young children. They considered 
themselves to be dependent, and 
socially competitive. They thought 
that marriage was the most impor- 





Dr. Kundsin is married and the mother 
of two children. She is research associate 
in bacteriology in the department of sur- 
gery, and on the research associate staff 
at the Peter Bent Brigham Hospital. 
She was graduated from Hunter College 
and received her M.A. from Boston Uni- 
versity School of Medicine and her doc- 
tor of science degree from the Harvard 
School of Public Health. 
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Employment of women in sciences and engineering, 1950 and 1960, as per- 
centage of total personnel, and rate of increase of each sex. 1960 CENSUS 
OF POPULATION, Vol. 1, Table 202. 





Female (%) 


Increase (%) 











Occupation 

1950 1960 Female Male 
Biologists 28 27 38.2 56.2 
Chemists 10 9 — 3.6 1325 
Geologists, geophysicists 6 Z —27.3 81.1 
Mathematicians 38 26 209.8 428.1 
Physicists 6 4 20.2 92:5 
All natural scientists 11 9 10.4 30.0 
All engineers ae 0.8 11.0 64.3 
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tant single event in their lives. 

The pioneers were not as closely 
attached to family and friends and 
did not see them as frequently. 
They did not enjoy the companion- 
ship of young children as much and 
considered themselves to be inde- 
pendent and occupationally com- 
petitive. The most important event 
in their lives was childbearing. The 
advent of children meant dependen- 
cy and occupational compromises. 

Nevertheless, both types of wom- 
en were agreed as to what constitut- 
ed success for themselves. To be the 
mother of accomplished children 
was the primary goal, followed by 
that of the possession of a promi- 
nent husband. 

These pathetic revelations signify 
that success for all women is not 
interpreted in terms of personal 
goals. Success is associated with 
children and husband. They have 
ceased to aspire for themselves. 
They are completely self-effacing, 
simply a backdrop or scenery for 
the rest of the family. 
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Americans have rigid notions as 
to what constitutes approved occu- 
pations for each sex. We consider a 
male dancer an oddity, a female 
wrestler or crane operator equally 
curious. 

Other cultures do not, however, 
share this view. A brief visit to the 
Soviet Union was an opportunity to 
observe their pattern of life. It was 
not unusual to see women engaged 
in occupations which we consider 
masculine. Fragile girls with 
bouffant hairdos drove buses and 
operated gates at railroad crossings, 
while older women swept the streets 
with brooms made of twigs. The 
presence of many women in prestige 
occupations and the complete ac- 
ceptance of them were obvious 
characteristics of Soviet society. 
This was illustrated by a tour of a 
hospital, the Sixth Polyclinic of 
Riga, where the director, a pleas- 
ant, sturdy female physician, es- 
corted a group of visitors through 
the many buildings of the hospital. 
The department heads we encoun- 
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P.T.A. meetings and futile housework 


lead to the “tired 


tered were predominantly women, 
and we were told that 75 percent of 
practicing physicians were women. 
This was not considered unusual— 
except by the visitors. 

A more subtle cultural difference 
could be discerned in the male- 
female relationships, which cannot 
be evaluated numerically like the 
numbers of physicians. This was 
reflected by the complete lack of 
coyness, giggling, and selfconscious 
behavior of teen-age girls. Wherev- 
er we looked, in restaurants, on the 
street, or while working together, 
camaraderie existed between both 
sexes at all ages. Prominent men 
spoke of the activities of their 
equally prominent wives. 


Kiiche, kinder, kirche 


My statistical training does not 
permit me to believe that male 
intelligence alone occupies the 
right-hand side of the bell-shaped 
curve of I.Q., relegating the female 
to the left-hand side. The only 
explanation is that as a nation we 
have evolved a philosophy similar 
to the German concept for the role 
of women; only with typical Ameri- 
can ingenuity we have added 
refinements. Thus ‘“Kiiche” has 
become gourmet cooking, interior 
decorating, and the ceremonial 
futility of housework. “Kinder” has 
become preoccupation with Spock, 
Gesell, Freud, and _— sexual 


64 


mother” syndrome. 


fulfillment, while ‘Kirche’ is not 
only church suppers and rummage 
sales but the constant admonition 
that ‘the family that prays together 
stays together.”’ 

I am convinced that the educated 
woman who optimistically spent her 
youth majoring in psychology, 
sociology, or political science is not 
going to find the full meaning of 
living in endless P.T.A. meetings, 
synthetic charities, and church 
sales. The “Tired Mother” syn- 
drome reported in the Journal of 
the Iowa Medical Society is the 
result. Because the wife finds little 
personal satisfaction in her work in 
the home, she becomes tired, de- 
pressed, loses weight, cannot sleep, 
and eventually finds her way to the 


physician. 
Attitudes are as infectious as the 
common cold. Submissive,  self- 


effacing mothers who are confused 
about their own roles in the family 
and the community are not going to 
raise pioneer daughters. They will 
rear submissive, _ self-effacing 
daughters who will not become 
scientists, scholars, or doctors. The 
growing girl who looks about her 
for women models for her life goals 
sees career women only as teachers 
on the elementary or high school 
level, occasionally on the college 
level. Because she does not see 
women actively practicing assorted 
professions about her, her goals are 
limited by what she does see. 
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Is there a solution? The solution 
to this problem is obviously as 
complex as its cause. The core is 
prejudice and its expression discri- 
mination. Progress directed toward 
legislating equality is helpful, but 
superficial and palliative. It attacks 
discrimination but not basic preju- 
dice. In order to understand preju- 
dice one must deal with people and 
their emotions. 

Studies of the successful feminine 
pioneers in our society—and they 
do exist—would furnish clues as to 
the type of family, the interperson- 
al relationships that lead to extraor- 
dinary motivation. The background 
of the women graduates of Harvard 
Medical School, an unusually dedi- 
cated group, would be revealing. 

Masculine help is also necessary. 
Because women have _ accepted 
unquestioningly the standards that 
men have set for them, almost all 
masculine understanding and en- 
couragement will be of paramount 
significance. Fathers can and 
should urge their bright daughters 
to continue their education toward 
goals of self realization. Husbands 
can put up with minor inconven- 
iences associated with the working 
wife and revel in the greater full- 
ness and joy in living that arises 
from a happy, independent woman 
who is utilizing her talents com- 
pletely and arrives home with spar- 
kling, challenging experiences of 
her own to tell and share. 

Couldn’t it be that the love of 
such a woman is a wondrous, excit- 
ing experience? Or does the Ameri- 
can male ego really need a full 
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time female slave in residence? 

Educators should face the para- 
dox of an educational system that 
prepares men and women identical- 
ly for careers that our society limits 
to one sex. 


Why not equality? 


I have deliberately attempted to 
write a provocative article on a 
subject that is real, important, and 
controversial. No complaint or self- 
pity is intended. I completely enjoy 
being a woman, but deeply resent 
not being offered the same oppor- 
tunities men have. 

The woman currently working in 
science has met and overcome a 
mountain of obstacles. She has 
flouted convention in her goals and 
her training and continues to do so 
daily in her occupation. It takes a 
hardy spirit to stand erect with 
such a burden. 








Herat 
“Operator, | keep dialing area code 609-924- 
6423, but all I get is Jeanette McDonald and 
Nelson Eddy!” 
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Monkeys 
for the 
moon 


LTHOUGH billions of dollars are 
A allocated to put a man on the 
moon, the first intelligent creature 
to get a closeup view is slated to be 
a chimpanzee. 

Some 83 chimps are undergoing 
training by a staff of 85 technicians 
at Holloman Air Force Base in New 
Mexico. They will provide data on 
the effects of extended space flight. 
Some will be passengers on earth- 
orbiting rockets, some will be the 
first aboard a space platform be- 
tween the earth and moon and some 
will circle the moon itself. If a rock- 
et can be put on the moon and re- 
trieved automatically, one or more 
at the base may land on the moon, 
according to George Meeter, a pro- 
gram director at Holloman. 

The apes will perform the same 
tasks in space that they are learn- 
ing on earth. Their efficiency and 
reactions will be telemetered back 
to earth during flight. 

These chimps are more learned 
than their early mates in space. 
They are taught to operate more 
complicated devices and to count 
as high as eight. In 1961, astro-apes 
could count only to three. 


Left: First American passengers to circle, 
perhaps land on, the moon, will be chimps 
now between four and five years of age. 


Right: A chimp curls his toes impatient- 
ly during a test of the oxygen apparatus. 
He is one of 83 astro-monkeys training. 








Above: Technicians lace a chimp into a space suit. It is at- 
tached to space capsule to hold occupant securely in place. 


Below: Reclining test capsules have control panel, gauges. 
Training mockups are made to look as realistic as possible. 





Above: Chimp’s reactions to flight 
simulation are monitored by TV. 


Left: Straps hold chimp in re- 
Clining position during some tests. 


Below: Cape Kennedy-bound chimp 
peers out slot of steel crate. 
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Hypnosis: 
what it can 
and can’t cure 


Hypnosis can replace drugs during surgery and 
childbirth. It can be a shortcut to cope with 
combat neurosis. Its misuse can cause suicide. 


by Arthur J. Snider 


We Pat Collins, the blonde 
stage hypnotist, goes into her 
night club act of suspending a 
member of the audience between 
two chairs, the patrons howl, but 
the professional therapists fume. 

They are trying to reclaim hyp- 
nosis from theatrical trappings and 
restore it to the clinic as a treat- 
ment tool. Amusing stage antics 
impede their efforts, they believe. 
As it is, patients often think that 
submitting to hypnosis is akin to 
putting themselves in the power of 
a real-life Rasputin. 

The fact is that hypnosis today is 
a legitimate, effective adjunct of 
therapy that is widely used in the 
medical profession. 

For more than 170 years practi- 
tioners of medical hypnosis have 
sought to make the technique res- 
pectable and acceptable. They 
suffered a serious setback in the late 
eighteenth century when their pa- 
tron saint, Franz Mesmer, a Vien- 
nese physician, was called a charla- 
tan for practicing hypnosis. He died 
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in obscurity, although his name 
lives in the term “‘mesmerize.” 

In the nineteenth century, hyp- 
nosis enjoyed a revival only to 
suffer rejection when Sigmund 
Freud, father of psychoanalysis, 
announced he was abandoning its 
use. 

Once again, in World War I, a 
flash of interest occurred, only to 
fade. In World War II, when psy- 
chiatrists were faced with the need 
of a short-cut technique to deal 
with combat neurosis, they redisco- 
vered hypnosis. This time, the 
interest appears to be sustained. 

Support has come from the 
American Medical Association 
which, after years of skepticism, 
issued a report in 1958 endorsing 
the responsible use of hypnosis by 
those qualified through training. 

Today, several thousand babies 
are delivered each year with the 
mother in a hypnotic trance. Sur- 


UPI Photo 
A 19-year-old Italian girl manages to 
smile, joke and chat during an appendec- 
tomy. She was the first patient in Italy 
to undergo surgery under hypnotic anes- 
thesia. Her casual banter was recorded. 
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Like an actor, a hypnotized person 
takes cues, re-establishes control. 


geons can perform such major op- 
erations as removing a_ thyroid 
gland, opening an abdomen or 
amputating a cancerous breast 
without using anesthesia. Patients 
who never before have been able to 
enter a dentist’s office for fear of 
the anesthetic needle and the drill 
are having their teeth fixed. So 
widespread is its use, many conser- 
vative practitioners are fearful 
hypnosis will become oversold and 
the public led to expect quick 
therapeutic triumphs every time. 

How does hypnosis work? 

In one respect, hypnosis is like 
the state of ordinary sleep when the 
conscious thoughts of the waking 
hours have been put aside, leaving 
the mental area clear for uncon- 
scious thoughts to come to the fore. 
There is an important difference, 
however. Whereas the mental shift- 
ing comes automatically in sleep, it 
is forced by the therapist in hypno- 
sis. A further difference is that the 
patient holds on to the ability to 
hear, understand, feel and sense. 

After reaching the unconscious 
mind, the therapist implants 
suggestions designed to influence 
the patient favorably when he re- 
turns to a waking state. The patient 
does not surrender his will. He 
retains the right to accept or reject 
the suggestions. 

Dr. Milton Erickson, editor of 
The American Journal of Clinical 
Hypnosis, draws a similarity be- 
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tween a hypnotized person and an 
actor who is willing to take his cues 
from the director of a play while on 
stage but when off stage, in real life, 
re-establishes his own control of 
behavior. 

Dr. Seymour Hershman, a foun- 
der of the American Society of 
Clinical Hypnosis, compares the 
hypnotic state to a music lover who 
closes his eyes at a concert to better 
pick out the different instrumenta- 
tions. He narrows his field of 
awareness by removing visual dis- 
tractions. His attention is complete- 
ly taken up by what he wishes to 
focus on. 

A movie patron so intent on the 
picture he pays no attention to the 
noisy munching of popcorn beside 
him is in a sense hypnotized. A 
fisherman sitting in a boat for sev- 
eral hours, oblivious to the world 
around him, has been subjected to a 
type of hypnotism by the shimmer- 
ing and dancing water. 

In spite of its misuse by cafe 
performers and its occasional fai- 
lure in the hands of well-inten- 
tioned but incompetent therapists, 
hypnosis has established its validity 
in several medical and paramedical 
areas. Among them are: 


Childbirth: Here hypnosis finds 
its most popular use. Since it does 
not depress uterine activity as do 


some commonly-used anesthetic 
drugs, a marked shortening of the 
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labor period is usually obtained. 
Dr. Milton Abramson and Psy- 
chologist William Heron, writing in 
the American Journal of Obstetrics 
and Gynecology, reported an aver- 
age reduction of two hours in the 
first stage of labor. 

Hypnosis is often used when a 
mother has a cardiac condition or 
tuberculosis and cannot tolerate 
drug anesthesia. It has no depres- 
sive effect on the infant’s respirato- 
ry and nervous system and thus 
enhances the safety of birth, the 
most hazardous event in an individ- 
ual’s life. 





Facts about hypnosis: Most people 
can be hypnotized. But usually, 
they must want to be. Hypnosis can 
vary in degree between a light spell 
and a deep trance. Many people can 
hypnotize themselves, but effective 
work takes practice. 





The anesthesia degree is easily 
controlled. If it needs to be ligh- 
tened or deepened, a simple sugges- 
tion will accomplish the goal. When 
chemical agents are used, they can 
be counteracted only by other 
drugs, by oxygen or by time. 

Some women cannot be deeply 
hypnotized. Therefore, a combina- 
tion of hypnosis and a drug is used. 
“Some patients will require no 
chemical anesthesia, others will 
require 10, 20, 50, or even 90 per- 
cent as much as they would have 
required if they had not learned 
hypnosis,” Dr. Hershman points 
out. “But even when the amount of 
anesthesia is reduced only 10 per- 
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cent, the patient is benefitted.” 

In a report on 850 deliveries, Dr. 
Ralph V. August of Muskegon, 
Mich., said only five p. c. needed 
drugs and hypnoanesthesia. 

Some women become so skilled in 
undergoing hypnosis, they are able 
to enter a deep trance at their own 
volition. The advantage is the pa- 
tient’s ability to select the depth of 
the hypnotic state, according to Dr. 
Donald Coulton of Bangor, Maine. 

Dr. William Kroger, Los Angeles 
obstetrician, has hypnotized several 
of his patients in labor by long 
distance telephone when an engage- 
ment has taken him out of the city. 


Surgery: Hysterectomies, thyroid 
removal, abdominal operations and 
even heart operations have been per- 
formed with hypnosis as the an- 
esthetic. At Cedars of Lebanon 
Hospital, a 14-year-old deaf girl 
underwent a five-hour operation 
during which her heart was opened 
and circulation maintained with a 
heart-lung machine. The child wore 
a hearing aid in order to respond to 
hypnotist’s suggestions during the 
surgery. 

A cataract extraction was done 
under hypnosis in a patient who 
had been unable to undergo the 
operation previously because of 
sensitivity to drugs. 

A surgeon amputated both 
breasts in a cancer patient while she 
showed no sign of pain or distress. 
Many tonsillectomies and appen- 
dices have been done under hyp- 
noanesthesia. 

Two Indianapolis surgeons des- 
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Hypnosis can aid hemorrhage control, 
patient fatigue, eliminate gagging. 


cribed in the Journal of the Ameri- 
can Medical Association their oper- 
ation on a 38-year-old man to 
relieve epileptic attacks caused by 
an accidental gunshot wound in the 
forehead. General chemical anesthe- 
sia was ruled out because of the 
need to monitor electrical activity 
of the brain. Under local anesthe- 
sia, the patient’s uncooperative 
disposition might have proved a 
problem. 

In emergency rooms, hundreds of 
fractures and dislocations have 
been set, foreign bodies removed, 
lacerations sutured and abscesses 
drained, particularly when it has 
been found the patient had just 
eaten a heavy meal and might aspi- 
rate food into the lungs under drug 
anesthesia. 

An unusual use of hypnosis in 
plastic surgery was disclosed by a 
hospital in Salisbury, England. To 
repair a portion of the right foot 
lost in an accident, it was necessary 
to obtain tissue from the abdomen 
by way of the forearm. In the first 
of a two-stage operation, it was 
necessary to keep the left arm 
locked across the abdomen for three 
weeks. After that graft had taken, it 
was necessary to hold the drawn-up 
right foot in tight contact with the 
abdomen for four weeks. Hypnosis 
permitted the patient to maintain 
the rigid and unnatural positions 
without discomfort. 

“Hypnoanesthesia is no longer an 
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experiment,” says Dr. Milton J. 
Marmer of Los Angeles. “With it, 
virtually every body cavity has 
been entered and almost every 
organ operated on.” 


Dentistry: Hypnosis has been 
the answer for the nervous patient 
who fears the anesthetic needle. It 
also is useful for patients who set 
up defense mechanisms to postpone 
the technical procedures. These 
include the head-bobber, tongue- 
explorer, conversationalist and nose 
scratcher. It is helpful to those 
patients who do not submit to den- 
tal treatment easily and who re- 
peatedly break appointments, says 
Dr. Irving Secter of Chicago. 

There is also some evidence that 
better control of hemorrhage can be 
obtained in some patients but not 
all. Dr. Oscar N. Lucas of Philadel- 
phia has performed more than 100 
extractions on hemophiliacs without 
serious bleeding. 

Hypnosis has been employed by 
dentists to control gagging and 
nausea and eliminating patient 
fatigue caused by long, drawn-out 
sessions in the dental chair. It has 
particular application to children 
who have been hypnotized as young 
as age two. 


Pain relief: Sick, suffering pa- 
tients have been able to live their 
last months of life free of pain 
resulting from cancer. Through use 
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of hypnosis rather than narcotics 
the patient is able to maintain a 
degree of cheerfulness and rational 
thinking. It also has been tried with 
varied degrees of success in painful 
conditions resulting from arthritis, 
bursitis, sprains and fractures. 


Skin diseases: When skin disease 
is a reflection of underlying emo- 
tions, such as anger, hate and fear, 
Dr. Michael J. Scott, Seattle der- 
matologist, finds hypnosis a good 
tool. He has relieved itching due to 
psoriasis, urticaria, eczema and 
neurodermatitis. Some success has 
been claimed in removal of warts. 


Obesity: There is no good treat- 
ment for over-eating except use of 
will-power, asserts Dr. Herbert 
Mann of San Jose, Calif., and hyp- 
nosis can strengthen the desire to 
reduce. He has used the technique 
on groups of overweight women. 

“Our goal is to convert the crav- 
ing for large quantities of fattening 
food to an appreciation of the de- 
light in learning to enjoy subtle 
flavors of small portions of non- 
fattening foods, to take delight in 
creating and _ serving attractive 
salads, fruits and high protein 
food,” he says. 

“We encourage the patient to eat 
slowly and to take pleasure in sa- 
voring each small bite of food, to 
indulge the palate rather than the 
appetite.” 

Of 27 patients who responded to 
hypnosis, Dr. Murray Elkins of 
Howard Beach, N. Y., said only 
eight were successful in maintaining 


Science Digest—October, 1965 


their weight loss. He concluded that 
the “time, energy and expense of 
trying to lose weight by this meth- 
od are not justifiable.” 


Habits: Dr. Hershman describes 
a woman patient, 44, who smoked 
44 to 50 cigarets a day. She could 
not refrain from smoking more than 
15 minutes at a time. When attend- 
ing the theater she would leave her 
seat to smoke at frequent intervals. 
After three hypnotic sessions, she 
was down to 10 to 12 cigarets a 
day, her desired quota. A year 
later, she was still smoking no more 
than the self-imposed quota. 

Others have reported lesser suc- 
cess in curbing smoking. The im- 
pact of hypnosis on this and other 
habits is open to question. Among 
the habits attacked are drug addic- 
tion, excessive drinking, thumb- 
sucking, nail-biting, uncontrollable 
blushing, tics and bed-wetting. 


Psychiatry: In Wisconsin, a 37- 
year-old man lay on his side, rolled 
in a ball with knees pressed against 
his chest and arms tightly gripping 
his legs. When no physical reason 
could be found for his unnatural 
position, doctors attributed it to a 
severe emotional shock at age 15. 
He adopted a prenatal posture as 
an unconscious desire to return to 
the security of the womb. Through 
hypnosis, it was possible to achieve 
some movement of arms and legs 
although surgery was necessary to 
sever some of the fibrotic tissue. 

Hypnosis has been used by many 
psychiatrists as a short-cut in ther- 
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A compulsive eater found her life was 
intolerable following hypnosis. 


apy but there is a constant warning 
to the non-psychiatrically-trained 
doctor to be wary lest in removing a 
neurotic symptom he precipitate 
something more drastic. 

Dr. Harold Rosen of Johns Hop- 
kins cites the case of a psychotic 
obese person who committed suicide 
after her compulsive eating habit 
was hypnotized away. 

A similar circumstance was re- 
ported by Dr. J. J. Hirning of Chi- 
cago. A patient had developed 
functional blindness as an escape 
from an intolerable life situation. 
When her symptoms were removed 
by hypnosis, she committed suicide. 

“Great harm can be done when 
an untrained operator attempts to 
cure individuals with serious person- 
ality problems,” Dr. Harning said. 

In a recent evaluation of the 
dangers of hypnosis, Dr. Louis J. 
West, University of Oklahoma 
psychiatrist, said it can make an 


existing mental disorder worse or it 
may revive symptoms of an illness 
that was improving. 

He also warned that a patient 
might become excessively depen- 
dent on the hypnotist but conceded 
that this danger is disputed. 

One normal subject underwent 
such a_ pathological dependency 
reaction that she often went into a 
trance upon hearing the operator, a 
psychology graduate student, speak 
even in an ordinary social situa- 
tion, Dr. West said. “Hypnotized 
repeatedly as a subject in demon- 
strations, eventually she could not 
make the most trivial decisions 
without consulting the hypnotist, 
and when he moved to a city 1,500 
miles away, she followed him, leav- 
ing family, friends and her job.” 

Dr. West’s conclusion: Hypnosis 
is a valid tool but there are dangers 
in its misuse to the patient, to med- 
icine and to hypnosis itself. 


a a) ee) 


One in a million 


= e Australian woman with an extremely rare blood group made medical history 
by giving birth to her second healthy child in Brisbane. The blood group is VEL 
negative with antibodies and is so rare that only 20 other people in the world are 
known to have it. Doctors estimate that the chance of a person’s having VEL 
negative blood with antibodies is one in a million. 

According to medical references, only five women in the world with this grouping 
have had children. Until the Brisbane birth, only one of these, a woman in America, 
had given birth to two children. A person with the grouping does not suffer any ill 
effects, but doctors have always feared that their children could develop an RH- 
like disease. To date, there simply has not been enough evidence to determine the 
case one way or the other. 
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Metal workpiece is drilled easily without 
pressure by electrochemical machining. 
It is one of the new methods being used 
to shape superhard space age materials. 


by C. J. Vlahos 


NEW metal cutting approach, 
aptly called “zero-force” ma- 
chining, may well be heralding the 
end of the lathe and drill press. As 
the name: implies, it is machining 
without pressures—no pushing or 
paring of metal. Instead, there is a 
steady, quiet erosion of the work- 
piece, until the proper cut is made. 
Why the zero-force? To fill an 
urgent need. 
At one time, with carbide tools, 
industry could pare most metals as 
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neatly as an orange. But in the space 
age, with new, tough superalloys 
and refractories, the carbides 
flopped. The new metals made 
mincemeat of carbides and tradi- 
tional machining methods. reeled 
back to their position 50 years ago. 

Engineers decided the problem 
boiled down to finding a way of 
cutting that would be independent 
of the material’s basic properties. 
“Zero-force,” or ‘‘tool-less” machin- 
ing—machining without cutting 
tools—was the answer. Now metal 
removal has become a function of 
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applied power, not of the material. 

Electrochemical machining (also 
called ECM) is one such approach. 
Based on the Faraday principle of 
plating, it uses electricity as high as 
10,000 amperes and less than 15 
volts to whittle away at the work- 
piece material. 

Here’s how it works: In tradi- 
tional plating processes a cathode 
and an anode are immersed in an 
electrolyte and a direct current 
is passed between them. Positively 
charged particles leave the anode, 
pass through the electrolyte, and 
are deposited on the cathode. Ero- 
sion, a gradual dissolving, takes 
place at the anode until it is formed 
exactly as the cathode, clean and 
smooth. 

Engineers seized on this phenom- 
enon and made it the basis for 
ECM. Why not shape a cathode to 
the desired configuration of the 
workpiece? Keep pumping an elec- 
trolyte of salt water through a 
filtering system, advance the ca- 
thode (tool) to the anode (work- 
piece). Then any shaped anode can 
be made to dissolve to the exact 
shape of the cathode profile. 

Essentially, then, electrochemical 
machining is a deplating process, 
shaping metal with no arcs or 
sparks, no straining pressures, and 
without heat or damage to the 
workpiece. What’s more, the tool, 
generally made of ordinary brass or 
copper, has an almost indefinite 
life, making the process the ulti- 
mate in a tool engineer’s dream. 

Where is it being used? Its great- 
est usefulness lies in the drilling of 
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all kinds and sizes of burr-free 
holes and in the machining of 
difficult shapes, in super-tough 
metals, like tungsten, or even in 
ordinary metals. 


Effective drilling 


One simple case, reported by 
General Electric, illustrates the 
effectiveness of drilling with ECM. 
The problem involved an 8 inch 
piece of relatively unmachinable 
thoriated tungsten that had to be 
made into tubing. Hole size was 
specified to be 0.140 inch diameter, 
plus or minus 0.005 inch. Using the 
ECM process, the electrode was 
advanced into the work while the 
electrolyte was kept moving. In 
time, the hole was formed. While 
the feed rate was a modest 1.2 inch 
per hour, ECM was justified be- 
cause at the time it was the only 
source of tungsten tubing available 
in the country. 

By varying the advance rate of 
the electrode and amperage, shapes 
of holes can be varied, even to 
tapered designs. Size is no problem, 
either. The Hanson-Van Winkel- 
Munning Co., Matawan, N. J., tells 
of how they easily produce holes as 
small as 0.020 inch diameter, up to 
150 diameters long. In fact, in their 
labs, they have gone down to a 
gnat’s hair—0.005 inch. A drawn 
glass pipette, with a platinum wire 
running through it, is used as the 
tool, the electrolyte being forced 
through the pipette. 

Another practical tool-less ma- 
chining method is electrical dis- 
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charge machining, called EDM. 

As with electrochemical machin- 
ing, EDM also works by eroding, or 
vaporizing, the metal workpiece. 
Only this time, the job is done by 
spark discharges from an electrode. 
Here’s how it works: 

In the EDM machine, sparks are 
repeated many times each second, 
and the electrode is preshaped to 
the configuration of the desired 
cavity. Rate of advance into the 
workpiece is controlled by a servo- 
mechanism, making possible an 
automatic arrangement. 


Electronic avalanche 


In a typical EDM application 
both workpiece and electrode are 
immersed in a dielectric solution. 
When the electrode is advanced 
into the workpiece, the solution 
ionizes and an electronic avalanche 
tumbles from electrode to the work- 
piece, this being the spark. As the 
spark strikes the workpiece, it heats 
the area of contact to the tempera- 
ture of vaporization. A_ typical 
EDM machine repeats this from 10, 
000 to 100,000 times per second. 

Important to the process, of 
course, is the cleanliness of the 
dielectric solution, which is usually 
a hydrocarbon oil, sometimes car- 
bon tetrachloride. Just as in ECM, 
the dielectric must be kept moving. 
This way, chips are carried away 
from the spark gap, keeping the 
ionization process in balance. Be- 
sides being the spark carrier, the 
dielectric keeps the workpiece at an 
even temperature. 
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Metal removal rates are from 15 
to 20 cubic inches per hour. While 
this may be considered extremely 
slow, EDM is impressive when 
metals of increased hardness can’t 
be machined any other way. 


EDM and V-8 engines 


One typical application is the 
manufacture of Ford’s new 4-cam 
Indianapolis engine. Ford revealed 
that electrical discharge machining 
played a major role in their bid for 
“500” laurels. 

Engineers machined the critical 
aluminum cylinder heads for a 
special 255 cubic inch V-8 engine 
with EDM equipment made by 
Elox Corp. of Michigan, Troy, 
Mich. A. E. DiGregorio, Ford’s 
manager of manufacturing improve- 
ment, stated that EDM was a nat- 
ural for the Indy engine combustion 
chambers. Reason: quality of ma- 
chining by EDM is so consistent. 

Right now, EDM’s main applica- 
tion is in producing industry’s 
tough dies—forging, blanking, 
piercing, trimming, cold heading, 
injection molding, and extrusion 
dies. It is also used for resinking 
worn or washed out dies. Other 
applications are in the machining of 
fragile and complicated assemblies 
of honeycomb, machining burr-free 
holes, and making many odd and 
complicated shapes in hard-to-ma- 
chine metals. 

At present, ECM and EDM are 
the only zero-force processes that 
have some application in industry. 
But their future seems unlimited. 
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Chicago surgeon Dr. John F. Mullan has developed a rev- 
olutionary new operation procedure which provides a... 


New way to relieve pain 
within minutes 


by Dr. Lorraine Getz 


INCE the beginning, man has 

been confronted by the prob- 
lem of physical pain. The constant 
pain that accompanies some inju- 
ries such as severe burns, and ill- 
nesses such as diabetic neuropathy 
(a nerve disease), presents a 
difficult medical problem. Even in 
pre-scientific medicine, healers were 
concerned with stopping pain as 
well as curing disease. In 20th- 
century medicine, it still is desir- 
able—if not mandatory—to allevi- 


Reprinted with permission from The 
University of Chicago Reports. 
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ate the patient’s sufferings as much 
as possible for both humane and 
therapeutic reasons. In the pain- 
killing process, however, the patient 
should not be permanently incapac- 
itated. 

While frequently offering tem- 
porary relief, drugs may have unde- 
sirable side effects. 

Dr. John F. Mullan, professor of 
surgery in the Department of Neu- 
rosurgery at The University of 
Chicago, has developed a new pro- 
cedure for the alleviation of pain. 

It involves a delicate, two-hour 
operation on the spinal cord (a 
cordotomy) and it has been used 
with more than a hundred patients. 
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Relief from pain is complete, comes 
within minutes, and lasts up to six 
months. Only the nerves carrying 
pain impulses are affected. 

The affable Mullan discussed the 
technique while seated at his desk 
that was piled high with papers and 
journals in his small office on the 
third floor of Albert Merritt Bill- 
ings Hospital. “I’m a bit behind in 
my paper work,” he explained. 

He told of a patient admitted to 
the University’s Medical Center for 
treatment of severe radiation burns 
on his arm, suffered in an industrial 
accident. Drugs failed to relieve the 
constant, almost unbearable, pain. 
But a neurosurgery team performed 
a “direct current electric cordoto- 
my” which immediately freed the 
patient of pain during the long 
weeks of his recovery. 

Electric cordotomy requires only 
local anesthesia and it is more 
precise than previous methods. 
Moreover, there is a good chance 
that in six months or less the pa- 
tient will regain his normal sensitiv- 
ity to pain in the electrically an- 
esthetized area. 

“Percutaneous electric cordoto- 
my allows us to produce pain loss 
for persons who have severe pain 
for only limited duration,” Dr. 
Mullan says. “Previous to this, we 
have not thought it desirable to 
interrupt pain nerves except in 
instances where it was known that 
the pain would persist until the end 
of the patient’s life. 

“In such instances, the relief of 
pain is of course worth the incon- 
venience of not having pain sensa- 


Science Digest—October, 1965 


tion. But this inconvenience in 
cases of lesser severity must not be 
ignored, for pain itself is an impor- 
tant warning sensation of many 
illnesses and injuries to which we 
may be subjected in later life.” 

Surgical cordotomy was first 
successfully performed in 1912, and 
remained the standard way to re- 
lieve intractable pain until the 
1960’s. It is a major operation 
requiring a general anesthetic, and 
its effects are designed to be per- 
manent. Often those who needed 
pain alleviation |most—persons 
afflicted with terminal malignancies 
—were too weak and debilitated to 
withstand this procedure. The mer- 
cy of complete pain cessation could 
not be administered. 

The spinal cord is difficult for a 
surgeon to get at because this deli- 
cate, vital cable of nerve fibres is 
encased in protective bony armor. 
The cord runs down from the base 
of the brain through the overlap- 
ping vertebrae which form the 
backbone. Surgical cordotomy 
entailed the removal of parts of 
vertebrae before a carefully placed 
knife incision could be made in the 
cord to sever pain fibres. 

In 1962, Dr. Mullan and his 
colleagues devised a way to get into 
the spinal cord without cutting 
vertebrae, and to create a lesion in 
the pain fibres without making a 
knife incision. They used a chink in 
the spinal cord’s armor through 
which they could insert a thin nee- 
dle impregnated with radioactive 
strontium. 

“At the very top of the spine,” 





Pain ceases fora brief number 


of months after 


Dr. Mullan explains, “the first 
cervical vertebra (in the neck) 
rotates on the second vertebra. 
There is a space between them to 
allow these bones to override when 
the head and neck are turned. This 
space is ample for the insertion of a 
needle.” 

The spinal cord in the region of 
the neck is only a bit more than a 
half-inch thick, and the total area 
of a cross-section is consequently 
quite small. But this constricted 
cable carries all the nerve fibres 
conveying strength to the arms, legs 
and trunk. “It is obvious that ex- 
traordinarily serious if not fatal 
damage could occur if too big a 
lesion should be made,” Dr. Mullan 
says. 


New technique 


Dr. Mullan’s new technique was 
to insert the strontium needle until 
it rested inside the dura and against 
the spinal cord. The needle was 
carefully guided by the use of X- 
rays. Effective radiation to a depth 
of one-tenth of an inch—the same 
depth as the surgical incision—was 
achieved in about 30 minutes. The 
needle was devised by Dr. Paul V. 
Harper Jr., professor of surgery and 
associate director of the Argonne 
Cancer Research Hospital, operated 
by The University of Chicago for 
the U.S. Atomic Energy Commis- 
sion. It was given extensive physi- 
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electric cordotomy. 


cal and biological trials before it 
was first used on a patient suffering 
from intractable pain in mid-1962. 

The procedure proved to be not 
too difficult for the patient, and 
usually he was able to leave the 
hospital within 48 hours. 

“Pain relief by this ‘strontium 
technique begins within the next 
few days,” Dr. Mullan says, “and 
by the end of a week the loss of 
pin-prick sensation develops peri- 
pherally. Pain loss in the leg area is 
usually complete within a week, but 
one to three months may elapse 
before pain loss becomes complete 
in the arm area. 


Numerous problems 


“This procedure is very suitable 
for pain in the lower half of the 
body. But because of the delay it is 
not very suitable for pain in the 
upper half of the body. A higher 
initial dose of radiation could pro- 
duce pain relief in the arm within a 
few days, but would entail the risk 
that three months or more later the 
nerves which control movement 
would be impaired. 

“For this reason,’ Dr. Mullan 
continues, ‘‘we set about devising a 
technique which would provide 
early sensory loss in the upper 
trunk and arms. After the expe- 
rience of more than 100 needle inser- 
tions to the surface of the spinal 
cord without difficulty, we began to 
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realize that it would be possible to 
insert a needle into the cord with 
safety.” 

Dr. Mullan’s research team made 
a long series of biological tests with 
a needle about one-hundredth of an 
inch in diameter, through which a 
mild direct current electric impulse 
was passed. The team used X-ray 
control to guide the needle to the 
proper area of the spinal cord. The 
cord was then stimulated by a gen- 
tle electric current. The patient 
experienced a tingling, or a sense of 
warmth or cold, in the body area 
served by pain fibres in the immedi- 
ate vicinity of the needle. When the 
needle was put in the proper posi- 
tion to achieve the desired localized 
anesthetic effect in the upper body 
or arms, the current was stepped 
up. A tiny lesion developed. Pain 
loss was achieved in 30 minutes. 

Dr. Mullan’s neurosurgery team 
has performed more than 100 of 
these direct current electric cordo- 
tomies with good results. The re- 
turn of pain sensation in about six 
months in some patients was an 
unexpected advantage. This has not 
been observed in patients who re- 
ceived strontium cordotomies. 

“Now it seems possible to per- 
form an electric cordotomy,”’ Dr. 
Mullan says, “to give temporary 
relief for patients with severe but 
limited pain, such as that which 
occurs in herpes (shingles), and 
diabetic neuropathy (a nerve di- 
sease), and even in instances of 
severe trauma such as burns. 

“In both the strontium and elec- 
trical cordotomies, it is the pain 
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fibres of the spinal cord which are 
specifically knocked out, and motor 
power and other types of sensation 
are not impaired at all. 

Dr. Mullan and his associates 
also have used alternating electric 
current at radio frequencies as first 
suggested by Dr. Hubert Rosomoff 
of the University of Pittsburgh. 
This produces a lesion in only 30 
seconds. Control of the lesion pro- 
duced is less precise, but early 
experience indicates the lesion will 
last longer. The shorter operation is 
an advantage for the patient, and 
Dr. Mullan believes better control 
of the radio frequency current 
lesion gradually will be achieved 
with experience. 

Dr. Mullan cautions, that this 
type of operation is still new. 
“Much work remains to be done 
toward the development of a more 
simple and more perfect technique. 
Already we are considering the use 
of laser beams in the laboratory.” 














PLEASE EXPLAIN 


The tds aes of Easter Island 


"HFS 
The Easter Island statues are familiar to ev- 
eryone, but many find their origin obscure. 


Who built the mysterious Eas- 
ter Island statues? 
The giant statues on Easter Island 
(called Rapa Nui by the Tahi- 
tians) were built by the ancestors of 
the Polynesians who now live there. 
But since many find mysteries more 
exciting than facts, this simple 
explanation is not always accepted. 
Easter Island is a good place for 
a mystery. It is a volcanic island, 
45 square miles in area, in the mid- 
dle of the Pacific. It is one of the 
most remote places in the world. 
The nearest island is uninhabited 
Sala-y-Gomes, 210 miles away. The 
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coast of South America is 2,000 
miles beyond that. In the other 
direction, you must go 1,200 miles 
to reach desolate Pitcairn Island, 
where the mutineers of H.MS. 
Bounty went to find an out-of the- 
way place to hide. 

There is some controversy about 
the origins of the Easter Islanders, 
but most scientists are convinced 
that they originally came from the 
coast of Southeast Asia. The Poly- 
nesians were great seafarers. 
They settled the Pacifie islands, 
probably reaching Easter Island in 
about the Ninth Century A.D. The 
first white man known to have 
landed on the island was the Dutch 
admiral Jaakob Roggeveen. Since 
Roggeveen landed on Easter Sun- 
day, 1772, he named the place 
Easter Island. 

There are still over 600 statues 
on the island, despite the fact that 
many were broken up for building 
materia) and others shipped off to 
distant museums. Many statues are 
over 30 feet high, and some 
unfinished ones are over 60 feet. 
Today, Easter Island is sparsely 
populated, and many wonder how 
such a smal} number of primitive 
people could have created such a 
mass of colossal carvings. 

But the population of Easter 
Island was not always smal). When 
Roggeveen landed, the island had 
thousands of inhabitants, and 2 
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complex and a thriving culture. In 
the intervening years, internal 
warfare, slave raids and the white 
man’s diseases nearly destroyed the 
native population. By 1877, only 
iii Polynesians were left. Since 
then, they have been making a 
moderate comeback, and the popu- 
{ation is now over 800. 

The statues probably had a reli- 
gious significance and were set up 
around platforms on which the 
dead were exposed before burial. 
The custom is not unique among 
Polynesians. Inhabitants of other 
islands did much the same thing, 
but their statues were usually made 
of wood and decayed quickly. 
Wood is scarce on Easter Island, 
but volcanic rock is plentiful. It is 
easy to work it with simple stone 
tools, yet it endures. It’s difficult to 
tell how old the statues are, but 
most scientists assume that all of 
them were carved before the 18th 
century. 

Although modern Easter Islan- 
ders no longer carve statues, they 
have not lost all knowledge of them. 
Scientist-adventurer Thor Heyer- 
dahl got some of the natives to raise 
one of the fallen giants. It took six 
men 18 days to accomplish the feat. 
They pried up one end and put 
stones under it, then they lifted it a 
bit more and added more stones, 
and so on. When the statue was 
raised to a great enough angle, they 
finished the job by pulling it com- 
pletely upright with ropes. The 
method was crude and _ time-con- 
suming, but effective. In their days 
of glory, the Easter Islanders had 
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Develop A 
Powerful 


Memory? 


A noted publisher in Chi- 
cago reports there is a simple 
technique for acquiring a 
powerful memory which can 
pay you real dividends in 
both business and social ad- 
vancement and works like 
magic to give you added 
poise, necessary self-confi- 
dence and greater popularity. 

According to this publisher, 
many people do not realize 
how much they could influ- 
ence others simply be re- 
membering accurately every- 
thing they see, hear, or read. 
Whether in business, at social 
functions or even in casual 
conversations with new ac- 
quaintances, there are ways 
in which you can dominate 
each situation by your ability 
to remember. 

To acquaint the readers of 
this paper with the easy-to- 
follow rules for developing 
skill in remembering any- 
thing you choose to remem- 
ber, the publishers have 
printed full details of their 
self-training method in a new 
book, “Adventures in Mem- 
ory,” which will be mailed 
free to anyone who requests 
it. No obligation. Simply 
send your request to: Mem- 
ory Studies, 885 Diversey 
Parkway, Dept. C787, Chi- 
cago, Ill. 60614. A postcard 
will do. Please include your 
zip code. 
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plenty of time and manpower to 
complete the job. 

The statues are usually thought 
of as heads or busts, but for the 
most part they are full length. The 
bodies are so small in comparison to 
the huge heads that they are often 
overlooked. When standing upright, 
the statues are usually buried up to 
the neck in debris. 

It may be disappointing to ex- 
plain all the mysteries about Easter 
Island, and so a final unsolved 
mystery might be mentioned. This 
concerns the rongorongo boards, 
wooden boards with lines of picto- 
grams carved in them. It seems the 
Easter Islanders were the only 
Polynesian people to develop a 
system of writing. But what do the 
boards say? All the natives who 
could read them were killed off and 
most of the boards themsélves were 
destroyed under the influence of 
missionaries who saw them as relics 
of paganism. Only about 20 survive 
today. Even here the mystery may 
not remain a mystery much longer, 
for scientists are making headway 
in making the forgotten language of 
Easter Island understandable 
again.— D.C. 





This new regular feature of 
Science Digest will attempt 
to answer questions about 
the how’s and why’s of sci- 
ence. Send your question to 
Please Explain, Science Di- 
gest, 1775 Broadway, New 
York, New York, 10019. 
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Ads for fabrics and clothing 
made of artificial fibers have me 
confused. What are the princi- 
pal kinds of man-made fibers? 

There are two main groups, cel- 
lulosic and noncellulosic. Cellulosic 
fibers use cellulose, which is found 
in plant life. Noncellulosics are 
produced from chemicals. 

Rayon and acetate are the princi- 
pal kinds of cellulosic fibers. Non- 
cellulosic fibers come in a wide 
variety of forms. 

The rayons include viscosé ray- 
on, which can be made to resemble 
cotton or wool. Another rayon, 
cuprammonium, is fine and shiny 
and is used for sheer fabrics. Ace- 
tate is a mixture of cellulose and 
chemicals and is used for pliable 
fabrics such as are needed for cur- 
tains. 

The best-known noncellulosic is 
nylon. This belongs to the polyam- 
ide group, which is made from 
chemicals obtained from coaf, oik, 
water and gas and from various 
plants. Dacron, Fortrel, Vycron 
and Kodel are polyester fibers, 
which are resilient and nonabsor- 
bent. Creslan, Acrilan, Zefran and 
Orlon are acrylic fibers, whose main 
characteristic is fluffiness. Polyester 
fibers are made from chemicals 
obtained from coal, air, water and 
petroleum. Acrylic fibers are made 
from chemicals obtained from coal, 
air, water, petroleum and limestone. 
Salt water and petroleum make 
polyvinyl] fibers such as polypropyl- 
ene, used for auto seat covers and 
blended with wool for clothing. 

There are also protein fibers 


Science Digest—October, 1965 





(made from corn, soybeans and 
peanuts), which are blended with 
other fibers to provide absorbency 
and softness, and glass fibers, which 
have high tensile strength—H.P. 


Are any creatures, other than 
birds or mammals, able to regu- 
late their body temperature? 

Only birds and mammals can 
maintain a constant body tempera- 
ture, thereby being able to adapt 
themselves to various climates. 

Temperature measurements of 
the female Indian rock python, 
however, proved the female main- 
tains a temperature high enough to 
insure that her eggs hatch. Meas- 
urements were taken about three 
years ago by Dr. Herndon G. 
Dowling, curator of reptiles at the 
Bronx Zoo. 

As far as is known, this is the 
only reptile able to generate heat to 
control its body temperature. 


Spasmodic contractions of its mus- 
cles produce the heat. Birds and 
mammals produce heat by shivering 
and by increasing their metabolism. 

The rock python, which weighs 
from 60 to 150 pounds, is the only 
giant snake that ranges into cool 
areas of the world. It is found, 
among other places, in the foothills 
of the Himalayas. 

The female lays about two dozen 
eggs once a year and coils herself 
about them. During incubation, she 
does not eat. 

The verification of internally- 
produced heat is significant in evo- 
lutionary studies. One of the distin- 
guishing characteristics of reptiles 
is lack of a mechanism to produce 
heat internally. The limited temper- 
ature-control capacity of the female 
rock python could indicate such 
primitive reptiles as dinosaurs may 
have had rudimentary temperature 
controls.—J.R. 
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Wide World 


Dr. Norbert Weiner began studies of parallels between man’s brain and computers. Al- 
ready the young science has had a tremendous, and not entirely benign, effect on society. 


by Alan Smith 


ost animals evolve as the 
M result of a series of internal 
changes. Man is the one notable 
exception to this biological rule. 
In the eyes of some anthropolo- 
gists, man’s evolution is, to a large 
degree, the product of external 
‘factors of his own invention. To 
give you one simple example, we no 
longer need as much body hair as 
our ancestors, because clothes and 
central heating do a much more 


efficient job than a good fur coat. 

The question now is: Where is 
this all leading? 

Consider for a moment the mag- 
nificent job nature has done in 
constructing the eye. Any scientist 
would throw his hands up in horror 
over the impossibility of construct- 
ing a good working lens out of little 
more than water and jelly, as na- 
ture has done. But there is no law, 
natural or otherwise, that says 
nature cannot be duplicated 
through the use of other materials; 


Science Digest—October, 1965 








and without drawing the idea out 
any further, it’s sufficient to say 
that any good camera lens is opti- 
cally superior to the eye. 

On a more complex plane, now, 
imagine a miniature computer, 
smaller than a silver dollar, which 
can, by detecting infra-red radia- 
tion, accurately track a moving 
object in total darkness, compen- 
sate for speed and evasive maneu- 
vers and, with considerable accura- 
cy, launch an interceptor. Nature 
produced just such a computer in 
the brain of a rattlesnake. We use 
similar ones, a bit larger perhaps, 
but far more accurate and deadly, 
in our heat-seeking anti-aircraft 
missiles. : 

These are just two examples of 
man’s present-day ability to pro- 
duce highly sophisticated tools 
which duplicate and, in some re- 
spects at least, are improvements 
over nature’s own efforts. There are 
countless more if you want to take 
the time to look for them. Our tool- 
making ability probably began 
when some pre-human ancestor 
discovered that a rock could extend 
his food-gathering abilities. Then, 
other tools were developed so that 
the rocks could be shaped for more 
effectiveness, and so on. 

There is, however, a freshman 
college axiom stating that anything 
carried to its logical extreme be- 
comes ridiculous. In terms of hu- 
man interactions, we must substi- 
tute “catastrophic” for “ridicu- 
lous.” 

Not too long ago, under the aegis 
of the late Dr. Norbert Weiner, a 
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new science called cybernetics was 
born. It is, essentially, the study of 
parallels between machine and 
organic processes. And even today, 
while still in a more or less fledgling 
stage, cybernetics has produced 
considerable economic upheaval 
through the introduction of in- 
dustrial automation. 


Living systems studied 


But let us go further and look at 
what’s happening in the area of 
bionics, a closely related and natu- 
ral outgrowth of cybernetics. Bion- 
ics, an Air Force term, describes 
“the science of systems which func- 
tion, after the manner of, or in a 
manner characteristic of or resem- 
bling, living systems.” 

Actually, what’s happened here is 
that cybernetics has been incorpo- 
rated into a research area of much 
greater scope that concerns itself 
not only with brain or brainlike 
functions but also with all of the 
sensory, adaptive and reproductive 
abilities of a living organism. And if 
these goals seem a little hard to 
accept, it’s only because too many 
of us still think in terms of Capek’s 
Robot or Shelley’s Frankenstein. 

In 1954, someone wrote of the 
practical impossibility of building a 
mechanical brain as complex as the 
human one. He pointed out that the 





During Hugh Downs’s vacation, his col- 
umn will not appear. Instead, Science 
Digest will publish columns by others. 
This month’s is by a writer who special- 
izes in scientific subjects for the “To- 
day” show, which Hugh Downs hosts. 
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A machine might grow replacement 
parts to alter its own circuitry. 


space required for as many tubes as 
the brain has nerve cells (some ten 
billion) would require a building 
larger than the Empire State Build- 
ing, the hydroelectric output of 
Niagara Falls to power it and the 
Niagara River to cool it. 

In all fairness to the author, I 
must point out that he based his 
conclusion on the short-sighted 
assumption that vacuum tubes 
would never be replaced. They have 
been replaced, of course, and the 
magnetic-core memory units in 
common usage today are so tiny 
that a quarter of a million of them 


could be placed within a single 
vacuum tube of the type used in 


computer construction 11 years 
ago. And even these are rapidly 
being supplanted today by still 
smaller units. We still have a long 
way to go, of course, before we can 
cram ten billion units into a human 
brain-sized area, but it’s no longer 
quite so far out of the realm of 
possibility. 

As for the sensory, adaptive and 
reproductive functions of a living 
organism . . . well these, too, seem 
far less unattainable. A hand-like 
computer extension has already 
been built with a series of sensors in 
it so that a machine, if so instruct- 
ed, could find a paper wad on the 
floor, pick it up and put it in the 
nearest waste basket. Extend this 
research a bit and the idea of an 
electronic brain roaming around 
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doing odd jobs is no longer quite so 
scientifically inconceivable. It’s also 
well within the bounds of future 
possibility to build a highly com- 
plex machine that is quite capable 
of building (reproducing) similar 
machines whenever the situation 
demands. 

The adaptive function is a bit 
more difficult to envision but may 
well grow out of research into the 
area of metallic crystals such as the 
ones we're presently using in our 
transistors. Since the crystals are 
presently grown under laboratory 
conditions, there’s no reason to 
assume that, given the proper 
chemicals, an electronic brain 
couldn’t grow these crystals as the 
necessity arose and thus alter its 
own circuitry in very much the 
same manner as the brain adds new 
neural pathways in its natural 
process of adapting. 

What about the actual thought 
process, the ability to reason and to 
produce creative expression? 

We like to think of this as some- 
thing that only man can do, and 
our ego generally refuses to believe 
otherwise. There was a_ time, 
though, when we also-refused to 
believe that the body did not have 
some mysterious power to produce 
otherwise impossible chemical com- 
pounds. And though it came as 
somewhat of a blow to us, we’ve 
since learned that, given the proper 
conditions, chemicals react exactly 
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the same in a test tube as they do 
inside our body. And if you take a 
long, hard, unemotional look at the 
reasoning and creative thought 
processes, you'll find that there’s 
nothing particularly mysterious 
about them either. 

Reduced to its simplest form, 
reasoning is nothing more than the 
ability to use memories (stored 
information) and, when faced with 
a situation, to draw upon these in 
order to examine all the possible 
alternatives in order to choose a 
course most likely to produce some 
desired result. The creative process 
is nothing more than an extension 
of this same ability. Now a great 
many creative people would proba- 
bly disagree with me violently here, 
but ten years ago I couldn’t have 
conceived of a computer able to 
write a script. Since that time, one 
such script has been written and 
produced op an experimental basis. 
It was a pretty hackneyed plot, I’ 
grant, but even a man-made brain 
has to serve its apprenticeship. 

I'll be perfectly honest in saying 
that I can’t provide a single, all- 
encompassing answer to the ques- 
tion: When does logical progression 
in this area become catastrophic? 

For many coal miners, that point 
has already been reached. My time 
will probably come if and when 
that script-writing machine gradu- 
ates from its apprenticeship. And 
assuming our technology continues 


along its same, present path, each 
of us will eventually find our own, 
personal version of catastrophe 
brought about by technological in- 
novation. 

There’s little doubt in my mind 
that if things progress to their logi- 
cal extreme, then we’ll undoubtedly 
produce machines which can do 
anything better than we can and, 
when that day comes, what do they 
need us for? 


Machine descendants? 


It’s not unlikely that the first 
known tool-maker, our prehuman 
ancester, Paranthropus, became 
extinct because he couldn’t compete 
with the tool-enhanced abilities of 
the next species up the evolutionary 
ladder. Nowadays, it’s getting pret- 
ty difficult for Homo Sapiens to 
compete with some of his own tools, 
and more than one observer has 
said that we may be on the verge of 
designing our own “descendants.” 

Of course, there’s nothing new 
about the idea of man’s being sup- 
planted. by machines. The concept 
is so trite that most science-fiction 
writers won’t even touch it. 

I, for one, find myself growing 
increasingly less amused by the 
cartoon of some years back. It shows 
two technicians looking at a com- 
puter read-out and one saying to the 
other, “I think it wants a human 
sacrifice.” 


If creativity could be programmed, 
we might compete with our machines. 
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USDA Photo 


Rauwolfia, one of the best sources of a drug useful in the treatment of high blood 
pressure and mental illness, is checked at a Department of Agriculture greenhouse. 


Plants that cure—quiz 


by John and Molly Daugherty 


E’RE learning more about the 
healing and pain-killing prop- 
erties of plants all the time. How 
much do you know? 
1. Antifertility drugs which control ovu- 
lation are derived from the steroids of 
a. Seaweed from the Sargasso Sea 
b. The roots of Mexican wild yams 
c. The dried roots of the mandrake 
2. What percent of new drug prescriptions 
have drugs of natural origin as the only 
active ingredient or as one of the main 
ingredients? 
a. 87 percent 
b. 10 percent 
c. 47 percent 
3. The poisonous nightshade plant bella- 
donna contains 
a. Atropin 
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b. Absinth 
c. Morphine 


. LSD, a drug useful in studying mental 


disease, comes from 
a. Ginseng 
b. Garlic 
c. Ergot fungus 


. Which one of these plants finds use in 


the treatment of colds, asthma and hay 
fever? 

a. Senna 

b. Aloe 

c. Ephedrine 


. Which plant is a source of digitalis? 


a. Henbane 
b. Foxglove 
c. Buttercup 


. From which plant is an usnic acid, broad- 


spectrum antibiotic prepared? 
a. Reindeer lichen 
b. Sphagnum peat moss 
c. Pennyroyal 
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8. From which is quinine obtained? 
a. Curare 
b. Cinchona 
c. Cascara 
9. Which one of these yields a drug that 
comes from the seeds of its fruit and 
led to a treatment for leprosy? 
a. Chamomile 
b. Hops 
c. Chaulmoogra tree 
40. Which is the source of strychnine? 
a. Wormseed 
b. Nux vomica 
c. Psyllium 


Answers: 


1—b The dried roots of the Mexi- 
can wild yam Dioscorea are washed, 
chopped up and put into tanks to 
ferment. Bacteria in the air releases 
the diogenin processed into hormonal 
substances. 

Seaweeds are quite antibiotic. Red 
and brown seaweed produce antico- 
agulants that compare favorably with 
heparin (from animal tissue). 

An extract of the American man- 
drake or May apple is used for cer- 
tain warts and skin growths. An 
anticancer agent SPI-SPG from 
mandrake-like plants is being tested 
in Switzerland. 


2—c According to a_preseription 
audit, 47 percent in one year. The 
market for medicinal plants is $300 
million and upward. 


3—o Atropin. Atropin is used to 
stimulate the heart, to dilate the 
pupil of the eye and to relieve spasms. 
The plant belladonna (Italian for 
beautiful lady) was named during the 
days of the Borgias when poison was 
popular. But ladies of the court used 
it to make theix eyes seem beautiful. 
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Absinth from the green oil of the 
absinth plant can cause paralysis. Its 
use is banned in some countries. 

Morphine comes from the opium 
poppy Papaver somniferum. Its use is 
valuable in medicine to relieve pain. 


4—<c Ergot is a blight on rye, wheat 
and grasses. It replaces grain with a 
fungus growth sclerotium. LSD is a 
derivitive of lysergic acid, the nucleus 
of all ergot alkaloids. They are in 
seeds of the morning glory Spomoea 
tricolor and the “magic” mushrooms. 

Garlic has been used for centuries 
as a potent remedy for various di- 
seases. The Roman Legions ate it to 
get courage to fight. 

The herb ginseng is believed to be 
a cure-all in China, Japan and the 
Far West. We export it as we find 
little use for it here. 


5—c Ephedrine. The plant is a 
small leafless shrub with slender 
green stems. It has been used in 
China for thousands of years. It has 
recently been used in the United 
States as a treatment for colds, asth- 
ma and hay fever. 

Aloe leaves from Africa and the 
West Indies contain a resinous juice 
which contains severab gluosides. 
The juice is evaporated into a thick 
viscous material which solidifies and 
is used as a purgative. 

Senna comes from species of Cas- 
sia. It is found in the avid regions 
of Arabia and Egypt. It’s used as a 
purgative. 


6—b Foxglove. Digitalis from the 
dried leaves of foxglove 3s important 
in cardio-vascular therapy. It is also 
used to treat glaucoma and to slow 
the progress of muscular dystrophy. 
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Foxglove grows freely in the United 
States. Its most active principle is 
the gluoside digitoxin. 

Henbane grows as a weed in Eu- 
rope and Asia. It is used as a sedative 
and hypnotic. Scopolamine and hyo- 
scyamine come from henbane. 

Buttercup juice has bacterial quali- 
ties that arrest growth of staph, 
strep, anthrax, pneumonocci, and tu- 
berculosis germs. 


7—a Reindeer lichen. It has been 
used for food during famine in 
Scandinavia. The antibiotic is pre- 
pared in Finland and shipped to 
neighboring countries, the Far East 
and Africa to treat serious skin in- 
fections and tuberculosis. 

Sphagnum peat moss was used in 
World Wars I and II in bandages. 
It contains disinfecting substances 
besides possessing absorbant quali- 
ties. 

Pennyroyal is a small aromatic 
plant used as a counter-irritant in 
liniments, although its greater use is 
as an insect repellant. 


8—b From the bark of the Cin- 
chona tree. Quinine has been invalu- 
able in the treatment of malaria, the 
greatest cause of physical disability 
and the world’s costliest disease, ac- 
cording to the World Health Organ- 
ization. Synthetics have now been 
developed for quinine. Chloroquine 
and primaquine, synthetics, were 
used in the Korean War. Infecting 
protozoans develop new strains that 
resist synthetics, however, but resis- 
tance to quinine from cinchona is 
rare. 

Curare was used by Indians for 
poisoned arrows. Its alkaloid, cura- 
rine, is a medicine used in shock 
therapy as a muscle relaxant. It is 
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a sedative and is used in chronic 
spastic conditions. 

Cascara from the bark of the west- 
ern buckthorn is a tonic and a lax- 
ative. It was used by the Indians and 
the early Spanish settlers here. 


9—c Chualmoogra tree. Natives of 
Southeastern Asia used the seeds and 
oil to treat skin diseases. Research 
at the University of Hawaii used 
acids in the oil and ethyl esters of 
the acids to produce an effective 
treatment for leprosy. 

Hops are used in. the brewing of 
beer, but they have also been used 
in medicine for sedative and tonic 
properties. 

The dried flower heads of chamo- 
mile, a plant like a daisy, have an oil 
used as a tonic and gastric stimulant. 


10—b Nux vomica. The drug nux 
vomica comes from the seeds of the 
flowers of the Strychnos nux-vomica 
tree, native to India, Australia, Co- 
chin China, and Ceylon. 

Strychine is an important alkaloid 
extracted from the seeds. Small doses 
are used to treat nervous disorders 
and paralysis. Large doses are poi- 
sonous. 

Wormseed occurs native in Central 
and South America and the West 
Indies. It is cultivated in Maryland. 
The oil from its fruits treats hook- 
worm infections. 

Psyllium seed comes from flea- 
worts, a species of plantain in Asia 
and Europe. It’s a mild laxative. 


Score Yourself: 


8—10 right—Very good. 
4— 7 right—Not bad. 
0— 3 right—Oh well! 
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Probability quiz 


Concerning question 3 in the quiz at 
the end of the article, “How Chance 
Affects Your Life’ (Aug: ’65), it 
seems probable that mathematicians 
for centuries have realized that num- 
bers in use more often start with 1, 2, 
3 than with 7, 8, 9. It is inherent in 
our number count, where you have to 
go through with 1, 2, 3 to get at 7, 8, 
9; and in fact the only way 7, 8, 9 
can be even with 1, 2, 3 in the count 
is to go all the way to 9—or to 99— 
or to 999—and stop there. 

Take days of the year for example: 
Each morning our radio announces 
the day of the year. The first three 
days’ count is 3 for 1, 2, 3, not to be 
caught up with until the 9th day (7, 
8,9). The 1, 2, 3 lead picks up again 
at 10, 11, 12, etc., not to be nullified 
until 99 is reached and picks up 
immediately thereafter at 100, and 
for all the rest of the 265 days of the 
year—a final score of 299 to 33 in 
favor of 1, 2, 3; and, in this case 4, 5, 
6, rate only 33 also. 

While we no longer, as did Stone 
Age grandpa, count: “One, two, 
many,” we do tend to devices that 
keep numbers down; it still seems to 
make them more _ comprehensible. 
Milady will even descent to fractions 
and order 2% yards of dress material 
rather than 90 inches; in acreage, we 
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do not get up to 700 before we drift 
off into square miles. 

There is one area, though, where 
7, 8, 9 predominates. That is in this 
section of the country where our 
summer temperatures are expressed, 
24 hours a day, in 70’s, 80’s, 90’s! 

Hersert H. Muir 
Tryon, N.C. 


Solid intellectual fare 


Flora Rheta Schreiber’s and Melvin 
Herman’s article about LSD (“In- 
side Psychiatry Today,” Aug. 65) 
illuminates every aspect of this im- 
portant subject. So much nonsense 
appears about it that it is refreshing 
to find the Schreiber-Herman sense. 
But then I have found their column 
to be solid intellectual fare and emo- 
tionally rewarding all through. I’ve 
read every word they’ve written in 
your fine pages. 
Thank you to both you and them. 
Ex1as ARONSON 
New York, N.Y. 


Kudos 


As a believer in ‘pure’ and unadulter- 
ated science, free of hokus-pokus and 
diverting manipulations by pretend- 
ers and intentional frauds, I’ve 
come to rely upon Science Digest for 
clear and concise and simple evalua- 
tions of all the new and old develop- 
ments in our human society. 

Thanks for keeping me informed. 
Often I find your articles help me 
understand the varied social elements 
I am often in contact with. 

GEORGE BLACKMER 
San Francisco, Calif. 
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As a regular reader of your magaz- 
ine for many years, I take this oppor- 
tunity to extend my appreciation and 
thanks to a very worthy publication. 


Covering various aspects of the 
sciences, your topics and presentation 
makes Science Digest a magazine for 
the scholar, the student and the lay- 
man. 

Naturally some articles demand 
technicalities, but over all, your 
magazine is unique in translating 
into “plain English” information that 
Mr. Average could not otherwise 
appreciate. 

Being a radio and television broad- 
caster and having a serious interest 
in “the nature of things,” I feel 
qualified to commend you for such a 
fine publication. 

R. G. Cumpsty-CuMMINGS 
Port Arthur, Ontario 
Canada 


So many interesting things in the 

July issue of Science Digest, that I 

will have to watch for it regularly. 
James F. WELTON 
Cleveland, Ohio 


Unhealthy view 


In “Tips and Trends” (April ’65) is 
the statement that we are getting 
healthier. I disagree with this state- 
ment and so do many others. It is not 
supported by statistics, except for the 
marked improvement in infant mor- 
tality, maternal mortality, and infec- 
tious diseases. It is very much not 
true of the chronic disease picture. 

In the “Vital Statistics of the 
United States 1958, Vol. 1,” I note 
that the average number of years of 
life remaining for a newborn infant 
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(white male) has increased 19.0 
years since 1900. But for the white 
male of 50, the life expectancy has 
only increased 2.1 years since 1900. 
This seems like a very small gain. 
FRANCIS SILVER 
Martinsburg, W. Va. 


43 years ahead 


I was quite surprised to find my 
“man in space” on the cover of your 
August 1965 issue. This dates back 
to the February 1922 issue (below) 









of Science and Invention. The idea, 
of course, is the same and I am sur- 
prised that Dr. Asimov made use of 
this ancient idea at all. 
Huco GERNSBACK 
Gernsback Publications, Inc. 
New York, N.Y. 


Bell Aerosystem’s rocket belt, now 
being demonstrated around the world, 
inspired our cover. We salute pub- 
lisher Gernsback on foreseeing this 43 
years ago.—Ed. 
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F” HALF the wild creatures dawn 
is curfew. These night animals, 
such as bats, salamanders and owls 
are active only after the sun has 
gone down. 

Nocturnal animals are a great 
disappointment to zoo visitors, for 
when he comes to see them they are 
asleep. During the past several 
years, the Bronx Zoo in New York 
City has been experimenting with 
ways of reversing the animals’ ac- 
tivity cycle so visitors can see them 
pursuing their daily activities, rather 
than dozing in a corner. 

The zoo has now decided to ded- 
icate a major building to nocturnal 
animals. The low rambling struc- 
ture (above) will be shaped like a 
doughnut from which a bite has 
been taken. Within, visitors will 
circulate next to the interior wall, 


while the exhibits will be arranged 
on the outside wall. 

The structure will include com- 
plex time-clock-controlled illumina- 
tion devices which automatically 
dim the exhibits during visiting 
hours and light them brightly dur- 
ing the night. In some of the ex- 
hibits, red light is used during the 
day for many nocturnal animals are 
red color blind. Naturally, this re- 
versed light pattern ‘fools’ the 
animal into thinking day is night. 

Visitors to the World of Dark- 
ness will come into it through a 
“light lock” which, in addition to 
preventing daylight from entering, 
will give the people time to adapt 
their eyes to the relative darkness 
of the building. 

The exhibit is scheduled for 
completion by the fall of 1966. 






Space age metals have made con- 
ventional machine tools obsolete. 
For a rundown on new metal 
working techniques see page 77. 


A new vaccination technique may Harold Brown, new Air Force 
give medical science a weapon secretary, has a unique qual- 
Other ete: castamigfand:are tun against man’s most persistent ene- ification for his job—a PhD 
dred oF lant iattes Shak. have my, the common cold. Page 56. in Physics. See page 17. 
puzzled travellers for years. Who 

built. them and why? Page 84. 















